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УТЕФАҲОХ (STEPHANOS) is in honour of Professor Cyril Burt 
as he enters the ninth decade of his life. It comes as a tribute to a very 
distinguished psychologist from some of his many friends, colleagues 
and former students at University College, London, and from 
University of London Press with which he has long been associated. 
The happiness of this occasion is tempered by the death, in May of 
1964, of Professor Burt’s oldest friend and colleague, Professor Valen- 
tine, whose own tribute constitutes the first chapter of the book. 

It is not an casy task to edit a Festschrift to а great scientist and pion- 
cer, especially when he has himself been an editor of international re- 
pute, and his contributions to psychology are so immense. These, as a 
glance at the bibliography will show, extend, up to the present time, 
over nearly sixty years and cover a very wide range of topics. The 
variety of the subject matter in this book is itself further witness to the 
breadth of Professor Burt’s interests, which are reflected in the 
papers written by his former students that make up more than half 
the book. There are two kinds of contributions, the theoretical and 
speculative and the empirical and experimental; the theoretical papers 
have been put first. 

In humbly offering him these essays, gathered together in gratitude 
to him as our first teacher of psychology, and in recognition of his own 
already formidable contributions to our subject, we look forward to 
those which are yet to come. 


CHARLOTTE BANKS, 
University College, London 


B P. L. BROADHURST, 
ctober 1965 University of Birmingham 


Acknowledgments 


We owe a great debt of gratitude to all those who have helped us; 
in particular to Miss Gretle Archer, who was largely responsible for 
compiling the bibliography, to Miss Murphy and Miss Randau who 
typed many of the manuscripts, and to Mrs. Ella Mollo who took the 
photograph reproduced facing page s. 


С.В. 
P.L.B. 


Contents 


PREFACE 
THE CONTRIBUTORS 9 
Cyril Burt: a Biographical Sketch and Appreciation II 
CHARLES VALENTINE 
Causal Explanations in Psychology 21 
C. А. MACE 
Neurology and Free Will 29 
J. S. WILKIE 
Motivation: A Biased Review 39 
ARTHUR KOESTLER 
The Personality System 55 
PHILIP E, VERNON 
Social Ascent in England Today 65 
T.H. PEAR 
Implications of Research on Creativity 75 
J.P. GUILFORD 
I 
The Nature of Man 9 
GARDNER MURPHY 
Prediction in Practice 109 
MAX HAMILTON 
Intelligence Testing of Full-term and Premature Children 
119 


by Repeated Assessments 
J. A. FRASER ROBERTS AND ELIZABETH SEDGLEY 


The Psychological Assessment of the Children from the 
Island of Tristan da Cunha 


GERTRUDE KEIR 


Boys in Detention Centres 
CHARLOTTE BANKS 


Emotionality in the Rat: a Problem of Response Specificity 
P.L. BROADHURST AND H. J. EYSENCK 


Higher Order Factor Structures and Reticular-vs- 
Hierarchical Formulae for their Interpretation 
RAYMOND В. CATTELL 


LIST OF SIR CYRIL BURT'S PUBLICATIONS 


129 


223 


267 


The Contributors 


Charlotte Banks 
Lecturer in Psychology, University College, London 
P. L. Broadhurst | -— 
Professor of Psychology, University of Birmingham 


Raymond B. Cattell — 
Research Professor of Psychology, University o ois 


H. J. Eysenck | 
Professor of Psychology, University of London, Institute of 
Psychiatry 


J. A. Fraser Roberts | . 
Formerly Director, Clinical Genetics Research Unit, кещ 
Research Council. Now Geneticist, Paediatric Researc 
Guy’s Hospital Medical School 


J. P. Guilford | 
Emeritus Professor of Psychology, University of Southern 
California 
Max Hamilton 
Professor of Psychiatry, University of Leeds 
Gertrude Keir Р 
Senior Lecturer in Psychology, University College, London 
Arthur Koestler 
Author 


С. А. Mace 


Emeritus Professor of Psychology, University of London. 
Previously Professor at Birkbeck College 


Gardner Murphy 


Director of Research, Menninger Foundation 


T. H. Pear 
Emeritus Professor of Psychology, University of Manchester 


Elizabeth Sedgley 
Formerly Psychologist, Burden Mental Research Department, 
Stoke Park Hospital, Bristol. Now Psychologist, Bush Training 
Centre, Bristol 


The late Charles Valentine 
Emeritus Professor of Education, University of Birmingham, 
Editor of the British Journal of Educational Psychology from 
1931 to 1955 

Philip Е. Vernon 


Professor of Psychology, University of London, 
Institute of Education 


J. S. Wilkie 


Reader in the History and Philosophy of Science, 
University College, London 


Li 


Charles Valentine 


Cyril Burt: 
A Biographical Sketch and Appreciation 


Tam delighted to share in this tribute to Sir Cyril Burt. He is my oldest 
friend among psychologists, and I, I think, am his. Our friendship reaches 
back over nearly sixty years without a shadow: even on psychological 
points the differences between us have been astonishingly slight. I re- 
gard him as one of the half-dozen greatest psychologists this century 
has produced, worthy to stand with Ward, Stout, McDougall, Myers 
and Spearman. Indeed the scope of his work, wider than any of theirs, 
makes his place unique. His versatility is shown by the number of his 
publications, already over 200 in 1950 when he retired from his Chair 
of Psychology, and by now, I gather, over 300. As will be seen from the 
bibliography at the end of this volume, the list starts as early as 1909. 
It Comprises pioneer studies on factor analysis (1909 and 1910), on 
mental inheritance from the Mendelian standpoint (1912), an early 
work on The Distribution of Educational Abilities (1917, translated almost 
at once into German), a large volume on Mental and Scholastic Tests 
(192 1), followed later by The Backward Child, now in its fourth edition, 
and The Young Delinquent, which is more entertaining than many 
detective stories, yet so soundly based on statistical evidence that its 
main conclusions still remain unchallenged. His later publications in- 
clude Papers on the psychology of aesthetics, of value, and of religious 
and mystica] experiences, a set of broadcast talks on How the Mind 
orks, lectures on The Subnormal Mind, and articles on the neurologic- 
al and philosophical aspects of psychology. Finally, there are his highly 
Original contributions to statistical theory, notably his book on The 
Factors of the Mind, and his contributions to The British Journal of 
Statistical Р sychology, of which he has been an editor from the start. 
Cyril Burt was born on March 3, 1883, in a street in Westminster 
“ee called Petty France, where John Milton two centuries before had 
"s Pretty garden-house’, and both Jeremy Bentham and the Mills 
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made their home. One of his earliest memories, so he relates,* is of the 
royal procession in which Queen Victoria drove to celebrate ker first 
Jubilee. His father was a London doctor, and hoped that his son would 
also take up medicine. His mother thought of teaching or the Church. 
His ancestors included physicians, preachers and mathematicians, one 
of them (Sir Isaac Barrow) the tutor of Isaac Newton at Cambridge. 
Burt’s father took an active part in his education, teaching him Latin 
declensions every morning while he was still in his cot. When his 
father moved to a country practice in Warwickshire, Cyril (aged то) 
would often accompany him on his rounds and go into the bedrooms 
with him, where he was told to observe the patients’ various symptoms. 
Burt senior would afterwards give brief lectures on the illnesses with 
illustrative diagrams. Here was the beginning of Burt junior’s interest 
in, and wide knowledge of, both physiology and medicine. 

At the age of cleven Burt won a scholarship at Christ’s Hospital, 
which in those days was still in the heart of London, opposite Newgate 
Gaol. He showed a precocious interest in psychology, 
fifteen he made copious notes on Ward’s famous article on psychology, 
which he found in his grandfather's copy of the Encyclopaedia Britannica 
—little imagining that in his seventieth year he would be asked to re- 
vise the articles on psychology in the same Encyclopaedia. While still at 
school his versatile ability must already have revealed itself. The 
mathematics master wanted him to try for a scholarship in that subject 
at Cambridge; but the influence of the Headmaster, and the enthusiasm 
of Burt’s grandfather for the classics, turned the scale 
a classical scholarship at Jesus College, 


for when barely 


с ; and he therefore read ‘Greats’, specializing in 
aria with psychology (studied under McDougall) as his special 
subject. 

There followed the John Locke Scholarshi 


and research on mental tests with McDoug 


practical application of 
psychology to educational problems. With Ke: 
* Boring, E. G., etal., (ed.) А History of Psychology in Autobiography, IV, pp. 53-74. 
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cation at Oxford, he shortly afterwards started a Child Guidance 
Centre, in the department; and as part of his training accepted a 
temporary post as classics master at Clifton College. 

Burt’s father was physician to the Galton family and himself an 
ardent admirer of Francis Galton. Asa boy Cyril Burt had met Francis on 
several occasions, and become keenly interested in Galton’s statistical 
studies in individual psychology. So when іп 1901 McDougall was 
appointed secretary of a British Association Committee which planned 
to carry out a nation-wide survey of physical and mental characteristics 
along lines proposed by Galton, Burt naturally became one of a small 
group of research students working under McDougall in the Oxford 
laboratory on tests of mental capacities—a team which included 
William Brown, J. C. Flugel, and a little later Charles Spearman. 
Burt had already bought the first volume of Biometrika (a new periodi- 
cal just founded by Galton) which contained a mathematical article on 
“Anthropometry and the Identification of Criminals’: here Karl Pear- 
son had published a table of intercorrelations (in the form now so 
familiar) based on the body measurements of criminals, and had sug- 
gested reducing them to terms of a few ‘index-characters’ or factors A 
Burt thought the same type of analysis might usefully be applied to 
mental measurements. For this purpose he simplified Pearson s com- 
plex equations and so produced the well-known ‘centroid formula 
(as it was later called) which has since been so widely used. The results, 
he maintained, fully confirmed Galton’s twofold theory of a general 
factor’ of intelligence (largely innate) and a number of ‘group factors 
for special aptitudes. His tables and conclusions were published by 
Ward in an article of over 80 pages in the British Journal of Psychology 
(1909, III, рр. 94-177) on ‘Experimental Tests of General Intelligence — 
the longest paper, I believe, that has appeared in that journal and the 
longest Burt has ever published. In accepting it Ward praised the au- 
thor’s ‘ingenuity and industry’, but regretted that his time should have 
been wasted on a problem like mental testing which has so little future 
before it.’ 

Having completed his Oxford experiments, Burt went to Germany 
to work under Kiilpe. He was accompanied by Flugel; I followed two 
months later; Pear arrived later still. And it was thus that my three 
most enduring friendships were formed. Psychology’s growing point 
had moved from Leipzig to Wiirzburg, where Marbe, Bühler, and Ach 
Were now extending scientific techniques to the study of ‘imageless 
thought’ and ‘higher mental processes’. The most original member of 
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the team was H. J. Watt, who showed how the older methods Ы. 
trained introspection could be combined with the newer experimenta 

procedures—a twofold approach which became one of the most 
characteristic devices of Burt’s later researches, Burt’s contribution was 
to use ‘free’ and ‘controlled’ association to demonstrate that relations 

as well as ‘images’ could form the conscious content of thinking and 

"i Р T 

UE en a I think, be plausibly argued that the fruitfulness of 5. 
psychology has been largely due to the multiplicity of interests cher- 
ished by British psychologists, ‘It is typical of the Englishman қ үс 
Chesterton in one of his more paradoxical moments, ‘to be Jack of al 

trades, and therefore brilliant in one’, The bespectacled German stu- 
dents, on the other hand, struck us as having singularly one-track minds 
—50 earnest, humourless and concentrated. To them the verriickten 
Englander, as they called us, seemed always to be wasting time on a 
variety of irrelevant hobbies. Flugel was a brilliant musician, with a 
piano in his lodgings. His father was an amateur astronomer with an 
Observatory at the bottom of his garden. So while the Germans spent 
their nights arguing in the nearby Biergarten, Burt and Flugel were 


gazing at strange constellations in the clear Bavarian skies 
still catch Burt peerin: 


Spots or the craters 


botanizing (his unique collection of pressed British wild flowers can 
be scen in the muse 


g tested out by Cambridge 
see their application to mental heredity. 

Burt’s first post was that of Lecturer in Psychology and Assistant 
Lecturer in Physiology under Sir Charles Sherrington at Liverpool 
University, a post previously held by R. S. Woodworth and Н. J. 


Watt. Here traits and individ- 
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(the characteristic of the ‘unstable child’) and of factors corresponding 
to what were afterwards termed ‘extraversion’ and ‘introversion’. Later 
he produced evidence for both the general and special factors underly- 
ing aesthetic appreciation, and investigated their nature. These, with 
his work on tests of personality and artistic taste, led him to take up a 
topic still unexplored except by philosophers—the psychology of 
value. And it was doubtless his interest in the non-intellectual aspects 
of individual character that led him, in the days when Freud’s name was 
barely known, to take up the study and criticism of psychoanalysis. 

In 1913 the London County Council appointed him Educational 
Psychologist—the first appointment of its kind in the world. He was 
left to draw up his own plan of work. As he envisaged it, and as it 
was finally approved by the Council, it was essentially threefold: 

1. To carry out periodically, with the assistance of the teachers, 
psychological surveys of the children in the Council’s schools; 2. to 
examine and report (a) on individual cases of educational subnormality 
(chiefly in connection with certification and training of mental de- 
fectives), (b) on individual cases of gifted children (chiefly in con- 
nection with borderline cases for junior county scholarships), (c) on 
delinquent children (chiefly in connection with juvenile offenders 
appearing before the courts); 3. to study and report on the psychologi- 
cal aspects of any specific educational problems that might from time to 
time arise (e.g. the methods adopted in the Council's examinations for 
entrance to ‘secondary’ schools, i.e. what are now called ‘grammar 
schools). 

The ‘Psychologist’s Office’ in the old education building on the Thames 
Embankment thus became the first official child guidance centre in the 
country, 

The appointment was to be half-time. The other half Burt devoted to 
theoretical research, for which he had as his field of investigation all the 
schools and institutions under the County Council. He was thus en- 
abled to gather an immense harvest of facts by obtaining data in the 
form of test-scores, teachers’ assessments, reports on home conditions, 
etc. for thousands of children. The conclusions were published іп a series 
of reports to the L.C.C.; and the more important results were in- 
Corporated in his Mental and Scholastic Tests, of which a new edition 
Was issued only a year ago. During this period he introduced a number 
of new statistical and experimental techniques, which later investi- 
Sators adopted, sometimes with a different terminology, sometimes 
apparently ignorant of the fact that Burt had already employed them. 
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ith all this development of theoretical studies it was characteristic 
Pss he sought A gain a first-hand knowledge of the kind of life 
his various subjects led. Thus he was not content with living at a 
University Settlement in the slums, but spent many weekends as a guest 
of a docker in Stepney, and even of a burglar in a back street in the 
East End. As a further basis for his study of delinquents he got himself 
accepted as a member ofa criminal gang mecting in a disreputable Soho 
café. Later he discovered he had been known as ‘Charlie the parson’, 
though, to his great relief, no one had ever suspected him of being 
a "copper's nark’, | 
Of Burt’s work for the schools and for school children there is no 
need for me to speak at length. It has been admirably reviewed and 
summarized by Dr. Wall, Director of the Foundation for Educational 
Research, in a recent issue of Forward Trends. Intelligence testing, 
which is commonly associated with Burt’s name, and which he did so 
though always as an adjunct to other 
under a cloud; nevertheless, there must 
stricken and illiterate homes who have 
g them from the stigma of mental de- 


uld otherwise have suffered, and hun- 
dreds who, owing to their social handicaps, would never have won their 


Way to a grammar school (and often to a university) without the 
methods which he introduced. 


When the First World War broke out, 
British Association Committ 


still newer types of test 
(for occupational Buidance and the like) and new lines of research, 


Industrial Psychology to be- 
gy at the London Day Train- 

ion) in the University of Lon- 
don. This led to a further range of activities, including the application 
of tests and other methods to the select; 


(both of whom later became members of his staff), and of course 
Ernest Jones, he was one of the founding members of the British Psycho- 
analytical Society. But here his aim was not so much to accept or 
to propagate the novel doctrines of Freud and Jung as to subject them 
to the test of experimental and statistical techniques. From the early 
years of his work with McDougall, both he and Flugel were actively 
interested in the problems of parapsychology, and did much to make 
it scientifically respectable. It was in his laboratory that Soal carried 
out the earliest of his well-known researches on extrasensory percep- 
tion, and obtained a doctorate; and thus, in the face of no small oppo- 
sition, Burt became the first to make it possible for a University degree 
to be awarded for critical inquiries in the field of psychical research. 

In 1931 he was appointed Professor of Psychology at University 
College, London. There were then only about half a dozen under- 
graduates taking a degree in psychology, and some dozen research 
students. Twenty years later Burt had over 200 students; and of these 
nearly 80 were engaged in research. Later many of his students them- 
selves became professors or continued work along similar lines, not- 
ably Professor Cattell, Professor Wrigley, Dr. Ardie Lubin and Dr. 
William Stephenson in America; Sir Fred Schonell, Professor McEI- 
wain and Professor Meadows in Australia; Professor Field in New 
Zealand; and in this country Sir Frederick Bartlett, Professor Broad- 
hurst, Professor Eysenck, Professor Cohen, Professor Summerficld, 
Professor Hamilton, Professor Warburton and many others who have 
obtained official posts in Canada, Egypt, India, Pakistan and Persia. 

_ On his appointment to the Chair at University College, Burt re- 
signed his L.C.C. appointment, and now at last had time to begin sort- 
ing and analysing the immense fund of data he and his co-workers 
had amassed; indeed, he is still occupied in analysing some of it to 
throw new light on current questions as they arise. Now too he had 
time to turn from the practical problems of educational and vocational 
psychology to issues of a more theoretical nature. And itis here we must 
look for his major contributions to general psychology. He was al- 
teady the first psychologist to apply Mendelian genetics to the study 
of mental inheritance, and his adoption of a multifactorial theory of 
heredity to account for the way mental abilities are distributed (notably 
in his studies of identical twins reared apart) will, if finally confirmed, 
have far-reaching practical implications. One of his most sugges- 
tive hypotheses is his theory of the hierarchical structure of mental 
abilities and emotional characteristics—a theory derived in the first 
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instance from Sherrington’s conception of the structure of the ner- 
vous system, but now grounded on a firm experimental foundation 
as a result of his factorial techniques. His detailed knowledge of the 
physiology of the brain, gained from his work with Sherrington, has 
led to him not only to recognize the importance of basing psychological 
theories on firm neurological and biological foundations, but also to 
realize the limitations of an exclusively physiological interpretation of 
conscious phenomena. Thus, while making full use of a behaviouristic 
approach in his more practical applications, he has from the very out- 
set vigorously opposed the dominant tendencies of the behaviouristic 
school in their efforts to eliminate all reference to consciousness and the 
use of introspection, and thus to ‘elevate a methodological principle 
into a metaphysical dogma’. This is clearly displayed in his early work 
on mental imagery, and in his repeated insistence on the need to verify 
factorial interpretations by introspective reports. Probably none but 
specialists can follow his disquisitions on quantum theory and the prin- 
ciple of indeterminacy, and their bearing on the nature of neural 
Processes at the synapses in the brain, or his conception of the mind 
‘not as a substance, but rather as a “field” in the technical sense as 


that term is used in “field theories” of electricity, magnetism, gravi- 
tation and the like’, But all can follow and appreciate his criticisms 
of the sense-datum theory and the traditional psychology of per- 
ception, his illuminating exposition of ‘the concept of consciousness’, 
© recognize and study by systematic 
‘psychology of values’, especially in the 
areas of aesthetics and ethics. He takes Sartre’s ‘moral nihilism’ as 


became an Honora: 
onorary LLD. from 
5, was elected 


ychologist to be knighted. In 1950 he 


ry Fellow of Jesus 
Aberdeen Univer- 
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students. But most of his time has been spent as Editor of the British 
Journal of Statistical Psychology—the kind of task which, as I can testify 
from my own editorial experience, is apt to become a full-time job. 

And here I should like to add a word about the foundation of the 
journal and its policy, since I must be one of the few living members of 
the Society who took an active part in its inception. When I was 
editing The British Journal of Educational Psychology, 1 used to reccive 
an increasing number of papers with a large amount of statistical 
material in them. (The publication of some of these led to complaints, 
especially by our Training College subscribers, because the statistics 
were beyond their comprehension.) My refusal of a few papers, excel- 
lent in themselves but too technical for our readers, led to a protest by 
Professor Godfrey Thomson, and finally to a proposal that a new jour- 
nal dealing with mathematical aspects of psychology should be estab- 
lished. With this Burt, Spearman, Brown, Stephenson and others 
were in full agreement. A fund was started before the war. As soon 
as the war was over, plans were got under weigh, and as co-editor with 
Godfrey Thomson, Burt threw himself into the work and undertook 
the major part of the burden. Incidentally, I may mention, he paid 
for much of the necessary secretarial help—the retyping of manu- 
scripts, and the heavy correspondence—out of his own pocket. 

Burt, however, is no believer in ‘statistical psychology’ as an inde- 
pendent and self-contained branch. From the start his aim has been not 
only to provide an outlet for reports of statistical investigation, and to 
expound in relatively simple language the aims and the value of statis- 
tical techniques with a view to popularizing this all-important aspect 
of psychological research, but also to link statistical work with non- 
Statistical, quantitative studies with qualitative. He has shown himself 
particularly concerned with the complex methodology of psychology 
as an empirical science, and with its philosophical bases. Here his eclec- 
tic standpoint has been of special service, as is evidenced by his work on 
the concepts of mind and consciousness, and his criticisms of the nar- 
tower approaches adopted by behaviourists and logical positivists. 
In editing the manuscripts that passed through his hands he aimed al- 
Ways at offering his readers a lucid and topical set of contributions, 
free from the slipshod grammar and unreadable jargon that nowa- 
days disfigure so many psychological publications. 

А He himself was, as I can testify, а popular and witty lecturer, attract- 
ing large audiences not only in London, but in Birmingham and else- 
where. He was the first psychologist to broadcast talks over the wire- 
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less and by television, and was from the start an active member of the 
educational and technical committees of the B.B.C. Yet another in- 
stance of his versatility is his extensive knowledge of languages. As 
an old ‘Greats’ Scholar at Oxford one takes his Latin and Greck for 
granted. In addition he has a wide acquaintance with French, German, 
Italian and Indian literature. I myself once found him discussing the 
meaning of obscure words in Hebrew with an elderly Jewish scholar, 
when we were conducting an oral examination on a higher degree 
thesis in psychology; and he has contributed articles on both Hebrew 
and Hindu psychology. 23 | 
Finally, I should like to pay tribute to Burt’s gencrosity in helping 
others engaged in psychological research. His own advanced students 
know this well enough already; but it was brought home to me pes 
many years when I submitted to him articles sent to me for the Britis 
Journal of Educational Psychology. He was not content with brief арр уе 
or disapproval; he corrected figures, made recalculations, c 
various suggestions and constructive criticisms, often including detaile 
references for further study. In this way he has put many a young 
psychologist on his first path to advancement. Here too I must en 
my personal indebtedness to him for his generous help when I asked 
him to glance over the typescript of my first major book, The Psy- 
chology of Early Childhood; he returned each chapter with claborate 


discussions, which were most useful, but embarrassed me with the 
thought of the time he must have spent. 


Many others have experienced 
entirely forgotten his earlier fields 
active interest in the problems of th 
and the supernormal, the delingu 
This volume is a tribute to a great 


the same generosity. Nor has he 
of work. He continues to take an 
€ dull and the backward, the gifted 
ent, the neurotic and the criminal. 
psychologist and a great man. 
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Causal Explanations іп Psychology 


Behaviourism, it would scem, is on the way out. Psychology is re- 
gaining consciousness. The most recent evidence for this includes 
Cyril Burt’s paper in the British Journal of Psychology on “The Concept 
of Consciousness! and Н. D. Lewis's Presidential Address to the 
Aristotelian Socicty.2 But the counter-attack of common sense and 
the retreat of the behaviourist began some years ago. The retreat began 
with the weakening of support from the philosophers. The behaviour- 
ists had been lucky in being carried on the crest of a wave in philosophy 
and ‘the philosophy of science’. Bertrand Russell had sponsored them. 
So had the logical positivists and physicalists. So too had Wittgenstein 
in his own way and Gilbert Ryle in his. I, too, must confess toa long 
and very enjoyable flirtation with behaviourism? 4, a flirtation sins 
уегу understandably puzzled my colleague, Richard Peters Ве- 
aviourism has contributed massively to the advance of psychology, 
"t it was based on a methodological dogma, an emotion and an in- 
tellectual confusion. The methodological dogma was a pronouncement 
to the effect that a datum for science must be ‘public’ and objective . 
his is not a statement of fact. It is an edict, an arbitrary edict die" 
claimed no doubt precisely with a view to discrediting the evidence о 
?n introspective witness. We may make words mean what we like 
only when we invent them. When we inherit them, we must use them 
în their established senses. ‘Science’ is a word we have inherited and its 
established use is for knowledge, systematic knowledge, however 
Ш is come by. Before the invention of the mercury thermometer 
the human body was as good a thermometer as there was. Some Paor 
oman soldier shivering on Hadrian’s Wall might have said in collo- 
quial Latin (freely translated), ‘Blimey, it is cold here, colder ero 
«ое at this time of the year’, His companion might have , 
OW right you are, mate’. Each had read his own subjective ; epe 
Mometer, and their readings were data for a science of meteorology. 
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Б” 
The case is not in principle very different when а physicist on Hadrian’ 4 
Wall today, reading his mercury thermometer, says, ‘It looks tome Қ і 
the temperature is about 27.5^ F.' and his companion replies, Yes, that 
is what it looks like to me’. They are comparing notes on their sub- 
jective percepts. As Udny Yule pointed out a long time ago, scale 
reading is a subjective affair. Scale readers have very definite preferences 
for some points on the scale, 
In the early days of their retreat behaviourists conceded that verbal 
reports, as a sort of behaviour, can be accepted as scientific evidence. 


This concession did them no good. When the Roman soldier on 
Hadrian’s Wall reported tha 


not his verbal behaviour w 
It was what he re 
simply that he ‘felt cold’ 
stitutes the datum for ps 
what he reports, 


dological edict must be defied. The emo 


It is one thing for a psychologist to report that he is ‘exasperated’ by 
arguments about imageless thought. It is quite another thing for him 
to say ‘what exasperation is'—an organic sensation, or a ‘pure feeling’ 
which has its distinctive place on Wundt’s tridimensional scale. Tit- 
chener can surely be trusted when he reports that in 1888 a certain con- 
viction flashed upon him. I think I should be trusted when I report that 
in the early 1950s a conviction flashed on me that Titchener had made 
a mistake. Where Titchener and I are not to be trusted, in the same way, 
is when we go on to say, on the basis of ‘introspection’, that being 
‘struck by a conviction’ is to experience a visual image, a kinaesthetic 
image or a pure imageless thought. The behaviourists can be trusted 
when they report, on introspective evidence (which they certainly 
use on the side), that they are exasperated by discussions of imageless 
thought. They are not to be trusted in the same way when they offer a 
philosophical analysis of what exasperation is. Here, like other psycho- 
logists, they are getting caught up in philosophical issues. 

There is another way in which behaviourists, no less than other psy- 
chologists, have become entangled in philosophical discussions. That is 
through the philosophy of science. The ‘philosophy of science’ has 
always been preoccupied with the best established and the most ad- 
vanced science; and psychologists interesting themselves in the philo- 
sophy of science have been unduly influenced by dicta, edicts and pro- 
clamations which are encouraged by the study of the established 
and advanced sciences— Science establishes general laws', 'Science 
is prediction’, ‘Science proceeds in accordance with the hypo- 
thetico-deductive method', and so on. These are all important 
ideas. They are less helpful when they become ideologies. All sciences 
aim at explaining the facts they describe. But they first describe. Just 
to describe and systematize is regarded as a very humble activity, but 
it is important in the biological sciences. In psychology іп particular 
no one has done more than Burt to show that factorial analysis is an 
important and elegant form of description. But having described human 
abilities in terms of statistical factors there remains the possibility of the 
need for distinguishing causal from descriptive factors. It is common 
ground that the psychologist has both to describe how people behave 
and to explain why they behave as they do. 

| There are several sorts of explanation. There is the sort of explana- 
tion, most characteristic of physics and engineering, in which the 
effect to be explained is deducible and predictable on the basis of uni- 
versal laws. It is, for example, deducible from general laws, and pre- 
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dictable, how a spaceship will behave when it comes under the gravi- 
tational influences of the moon or Mars. Psychologists are apt to be 
depressed by the fact that they cannot give explanations of this kind. 
In psychology there is the sort of explanation of behaviour which 
begins by describing the behaviour in terms of the movements of limbs, 
and proceeds to account for this by reference to stimuli impinging on 
receptors, to traces and other variables which intervene between stimu- 
lus and response. Since Descartes proposed his very ingenious explana- 
tion of reflex action much has been done to elaborate and refine this 
sort of explanation. And such explanations do contribute to enlighten- 
ment. Explanations of this kind are refined and elaborated by reference 
to physiological and biological needs. There has been, however, a 
marked advance in psychology since interest has moved from ‘needs’ 
to "wants! and ‘likings’. At first psychologists took over a little un- 
critically the concepts of nineteenth-century biology— self preserva- 


^e feuis à 
tion’ and ‘species perpetuation’. These ‘needs’ were written about 
sometimes as if they чу 


categorical imperatives, 


terms of the ethologists’ concept of ‘imprinting’, of Allport’s doctrine 
of ‘functional autonomy’, of Murphy's own account of ‘canalization’, 
and so on, including the traditional doctrine of association and the 
modern doctrine of conditioning. All these concepts contribute to 
enlightenment; but none of them, not one of them, enables us to deduce 
the effect from the cause or predict what people are going to like next. 
The dictum that ‘Science is prediction’ has odd consequences when 
applied to the biological sciences in general and to psychology in 
particular. It is possible for example, that the senses of man should 
develop so that visual experiences would be produced by infra-red 
or ultra-violet stimuli. But it is not possible to predict what those 
visual experiences would be. It would seem that fashions are in prin- 
ciple unpredictable. Market research and experimental aesthetics 
are both concerned with what people like: what flavours they like 
in their chocolates, what sorts of pictures they like to hang up in 
their living rooms. Both kinds of research can be carried out under 
stringent experimental conditions and with statistical rigour. From 
both kinds of study it is possible to predict (if ‘predict’ is the word) 
that what was liked in the sample population will be liked in a larger 
population from which this sample was drawn. What it is not possible 
to predict is what flavour in chocolate will be preferred next year. 
There is something different in principle between predicting the wea- 
ther and predicting change in public tastes. Theoretically it could be 
possible to predict the weather ten, twenty or fifty years ahead. If 
we say that ‘theoretically’ or “іп principle’ it should be possible to 
predict aesthetic preferences ten, twenty or fifty years ahead some odd 
consequences follow. It is implied that in principle, at a time when 
Landseers were fashionable, it should have been possible to predict the 
later vogue for Picassos. This surely is odd, because it implies that 
psychologists should in principle have been able to imagine Picassos 
before Picasso did. ; 
There is moreover something very implausible in the suggestion 
that what people like can be deduced from their physiological апа 
biological needs. There are distinctive psychological needs and among 
these are the need to be conscious and needs for certain forms of 
Consciousness, A prima facie case can be made out for the hypothesis 
that human life could be prolonged by the maximization of sleep. 
A case might be made out for the hypothesis that so called ‘mental 
operations’, such as calculations and the solution of problems, could be 
more effectively carried out during sleep. Perhaps a case could be made 
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out for saying that men might perpetuate their species while asleep. 
(Has that not been argued by the defence in certain cases of rape?) 
Suppose that all these things could be, that organisms could live longer, 
work more effectively and perpetuate their kind in complete uncon- 
sciousness—that man could be an efficient physiological computer and 
an automated reproducer of his kind. On this hypothesis he would 
do all the things he now does but would do them all unconsciously. 
It hardly requires an opinion survey to establish in fact that few people, 
if any, would choose this sort of life. Even behaviourists enjoy being 
conscious. They enjoy tasting food and wine, feeling the impact of 
the sun and the wind on their bodies, flirting and loving, as conscious 
experiences and they enjoy the intellectual excitement of defending 
behaviourism. They may even enjoy their exasperation with the dis- 
putes of introspective psychologists. What conscious experiences are 
enjoyable is not in general predictable until after the event. Psycholo- 
gists perhaps must be content to be wise after the event, to wait for 
things to happen and then explain why they have happened. 

ОЁ course, it is a good thing for psychologists to study the principles 
and methods of the advanced sciences; but it is als 
for psychologists to have sufficient self-confidence to formulate their 


mility and single- 


€ formula is that (in Burt’s 
as a probable, and not an 
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another.’ In forecasting a child’s future success at school the formula 
may actually become a numerical equation, the probability depending 
on the child’s marks for a number of tests, and not just on a single 
all-embracing test of intelligence. In the case of delinquency or neuro- 
sis the formula may not be explicitly stated in algebraic or numerical 
form, but the underlying logic and the implicit principles remain the 
same. This is the sort of causal proposition which is most characteristic 
of psychology. Psychologists do not establish laws of the kind: ‘All 
delinquents come from broken homes’, or ‘All broken homes produce 
delinquents’, They do what Burt has done with such elegance: marshal 
evidence that delinquency, for example, is the consequence of a large 
number of alternative combinations of factors, (а--0--с) or (b4-c4-4) 
and so on to the end of an almost endless proposition. 

There is a place in psychology for many kinds of psychologists. It 
was an interesting event when Cyril Burt succeeded Charles Spearman 
at University College. Spearman aspired to be the Newton of psy- 
chology. He tried to formulate a few general laws from which all the 
facts of mental types could be deduced and presumably predicted. 
Burt has not attempted this. He is a psychologist in the tradition of 
Francis Galton, not only in advancing the development of statistical 
methods in psychological enquiries, but in showing Galton's interest 
in answering the question rather than in formulating laws or metho- 
dological principles. Burt like Galton would, I am sure, be unperturbed 
by the suggestion that some things in the mental life of man are in 
Principle unpredictable. There is a place in the world of psychology for 
all sorts of psychologists, but in this world psychologists like Galton 
and Bart are indispensable. 


References 

I Burt, Cyri. ‘The Concept of Consciousness.” Brit. J. Psychol., 1962, LULL, 
PP. 229-42. | 

2 Lewis, Н. P. ‘Mind and Воду. Presidential Address, Proceedings of the 


Aristotelian Society, 1962-3, LXIII, рр. 1-22. 
3 Mace, С. A. ‘Physicalism.’ Proceedings of the Aristotelian Society, 1936-7, 
XXXVII, рр. 23-40. 
4 Macr, С. А. ‘Some Implications of Analy’ 
Address. Proceedings of the Aristotelian Society, 1948-9, XLIX, pp- 1-16. 
5 Perers, R. S, “С. A. Масе? Contributions to the Philosophy of Mind.’ In 
С.А. Mace, a Symposium. London: Methuen & Penguin, 1962. : 
6 Murpny, Слврмвв, Human Potentialities (Chapter 5). London: Allen & Unwin 


1960. 


tical Behaviourism.’ Presidential 


27 


J. S. Wilkie 


Neurology and Free Will 


It is possible that we are on the eve of an advance in neurology much 

greater than that which followed Descartes’ suggestion of a model 

for the brain of the higher animals. As is well known, Descartes denied 

the possibility of mechanisms simulating the operations of the human 

реА and supposed the mind to possess а purely external relation to the 
rain. 

It is clear, however, that at least some operations properly regarded 
as mental can be simulated by artefacts, and the existence of these gives 
us good hopes of producing a much more ambitious model of the 
active brain than that which Descartes felt it possible to present. 

It is natural to ask whether there is any foreseeable limit to the powers 
of such a model; whether, in its final development, it will enable us to 
explain all mental operations, to express them, that is, as neural орега- 
tions; and whether, in particular, it will enable us to dispense with the 
notion of free will. 

At the beginning of what appears to be a stage of rapid advance 
we inevitably feel ourselves somewhat at a loss and are most unwilling 
to speculate as to what might or might not be achieved in the future; 
in our present case, it is only the electrical engincer, if anyone, who is 
competent to form even a guess as to the direction and extent of pos- 
sible developments. 

There is, however, one very simple way in which the layman, in 
matters of neurology and of electrical engineering, can without im- 
modesty form for himself some judgement respecting the implica- 
tions of the new method, and that is to suppose it completely success- 
ful. What would count as complete success in the production of a 
theory of the brain would be the demonstration that all mental орега- 
tions could be performed by specifiable neural mechanisms, together 
with proof that such mechanisms actually exist. This would, I think, 
amount to the assertion that an artefact capable of simulating all overt 
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human behaviour could be constructed; though, as I hope to show, the 
cost of making such an artefact might well be incommensurate with 
any possible utility it could have. О 

Would the existence of such a theory cause a revolution in psychol- 
ogy, in sociology and in philosophy? In particular, would it enable us 
to say categorically that even our most important choices are, in spite 
of appearances to the contrary, free only in some entirely trivial sense? 
For, of course, many of our actions are necessarily in some sense free: 
there is a difference between walking downstairs and being thrown 
downstairs. 

Obviously a completed theory of the brain would be in many ways 
of the greatest service, but in some respects it would leave us very 
much where we are at present. 

In the first place, the classical mind-body problem, so far from 
being solved, would be in at least one way more puzzling than it 
is at present. For as long as we can believe that some of our operations 
could not be performed apart from consciousness, we have at least a 
teleological explanation of the association of consciousness with. a 

rain; we can assign a function to the mind and say that, without it, 
the animal organism could not survive, indeed, could not exist. 

But the existence of our theory and the possibility of making our 
artefact would show that there is no reason, that we can understand, 
why the activity of a brain should be associated with conscious ex- 
periences (cf. Leibniz, Monadology, тл). 

Nor, to take a more practical view of the matter, would our com- 
pleted theory be at all likely to put psychologists or sociologists out of 
business. For we must be careful not to suppose that a model of the 
brain, however perfect, would in itself enable us to deduce or to 
predict the behaviour of an individual or of a community, in the way 
we might hope to predict the properties of water from the considera- 
tion ofa model ofa water-molecule (assuming, ofcourse, that this model 


was not simply an economical way of describing the known properties 
of water). 


Not only in human behaviour. 
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evolution, actual brains are the products of historical processes; but 
of far greater importance, of course, when we come to consider the 
application of the theory to human beings, is the factor of historical 
causation in the production of actual communities and of actual in- 
dividuals. To explain the present or to predict the future behaviour of 
а person, an artefact would have to be programmed with the education 
and past experiences of that person. Or if the explanation or prediction 
were to be made on the basis of direct knowledge of the present state 
of the subject’s brain, a study of immense complexity would have to 
be undertaken, involving thousands or millions of readings; a study, 
moreover, which would be both tedious and alarming for the subject, 
and could hardly be itself totally without influence upon his conduct. 

As for sociological studies conducted on these principles, even a 
computer accustomed to large-number calculations might well blanch 
at the calculated cost of such a proceeding. 

Thus the present methods of psychology and of sociology would be 
for most purposes incomparably more economical than those of neuro- 


logy, and it is most improbable that they would be superseded. 


Let us now consider whether our completed theory would enable us 
to get rid of free will. 

A completed theory of neurology would be a statement of the rules 
by which nervous systems in general and brains in particular operate. 
The motor output of a brain will, of course, depend not only on these 
rules of operation and upon the given innate structure of the particular 
brain, together with ‘structuring’ due to the experiences of the indi- 
vidual organism, but also upon information delivered by the sense- 
organs. Hence the brain’s activity at any moment is due to the nature 
and state of the brain itself and to influences coming through the senses 
from without. But what seems to be claimed by the statement that 
there are acts of will which influence conduct is that there are at least 
from time to time, over and above the understandable physiological 
external influences, quite incomprchensible influences acting upon the 
system from without. 

That there is nothing fundamentally silly about this claim can be 
seen from the fact (or what we surely all believe to be the fact) that 
one consequence of cerebral activity is conscious experience. 
cerebral activity has inexplicable consequences, there is nothing foolish 
in supposing that it might be subject to inexplicable influences. — 

Would there be, under the assumptions wehave made, any possibility 
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of showing that such inexplicable influences cither do or do not exist? 

If we have an isolated system of which we know the rules of opera- 
tion, and if we possess all relevant information about the state of our 
system at any moment arbitrarily chosen, we can say what its state 
should be at all times, past or future, so long as it remains effectively 
isolated. We can, therefore, decide whether or not it has, between two 
assigned times, suffered any effective interference from without. | 

For very simple systems governed by unambiguous rules it is possible 
to do this in fact, as well as in principle, but the more complex the 
system the more difficult it becomes to know its state at any time, and 
hence the more difficult to decide what its state should be at future 
times. Even with quite complicated systems, however, it may still be 
possible, by treating the elements (or ‘ particles") of the system no longer 
individually but statistically, to know enough of its state at onc time 
to be able to say at a later time that the system has suffered no major 
interference from without during the interval. 

Applying these considerations to the brain, we sec that, complex as 
the system is, it might conceivably be possible to know not only its 
laws of operation, but also approximately its state at a time and 
the sensory input during an interval sufficiently well to assert that no 
inexplicable major disturbance had been suffered by the system during 
the interval; or, conversely, to assert that such a disturbance must 


have occurred. Thus, though no proof would be possible, it might 
be within our power to show that the supposition of external influences 


was cither extremely plausible or extremely implausible, provided it 
was known that the physical consequences of an act of will must be 
a major disturbance of the determinate functioning of the brain. 

I want now to argue that there is absolutely no reason to suppose 


that the consequence of an act of will must be (though it might be) 
a major disturbance of the brain, 


Let us consider somewhat more in 
to the brain when we su: 
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Consider, for example, the concept ‘one’. There is no reason why 
this concept should not be somehow represented in the systems we are 
considering, and represented in such a way that it can take part in 
operations such as addition and multiplication. Experience with even 
the simplest mechanical computers shows one way in which this can 
be understood. By analogy with computers it seems not unlikely that 
this concept would have to be represented a large number of times in 
the brain; and from its use in contexts other than that of simple arith- 
metic it is probable that the representation would be as complex as 
the concept is (at least superficially) simple. But one thing is certain: 
the description of the cerebral representation, ог representative, 
would necessarily require reference to nerve-cells and their connections 
and to electrical charges, and very likely to certain large and highly 
complex molecules which (by analogy with genes) might turn out to be 
the ultimate repositories of most classes of memories. None of this, it 
need hardly be said, appears, or could appear, in any possible descrip- 
tion of the concept; for if it did, how on earth could we attach any 
meaning to the expression “опе nerve-cell’? 

Similar considerations apply to the representation of rules of all 
kinds, and, of course, we should have to allow for the representation 
in the brain, not only of rules for intellectual operations, but also for 
social conduct. It might seem, to those who take them seriously, that 
moral laws could hardly find neural representation, but in fact there 
is no serious objection to supposing that they could, if representation 
is understood in the way I have explained. Indeed, common experience 
Scems to suggest that they do: for moral conduct, fortunately, tends to 
become habitual and moral judgements, unfortunately, tend to become 
stereotyped. | 

Elementary representations would not, of course, be combined simply 
and solely according to abstract and general rules, such as those of arith- 
metic or morality. The brain of an adult capable of living in civilized 
society must be supposeda most complex system of systems, andamong 
the most important of sub-systems must be those which we may call 
the representations, or representatives, of major interests. 

It is clear that men have clusters of habits, rules and desires and that 
these clusters are to some extent autonomous, and responsible for 
behaviour within particular sets of circumstances; for example, 
in the home, at work and in the exercise of leisure activities. The degree 
of autonomy of such interests is often astonishing, though of course 
it cannot be more than relative in any normal subject. Moreover, n 
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some persons the various interests they entertain scem to be арргохі- 
mately equal in value; whereas others cultivate an interest which see 7 
to dominate the rest. Thus in some, religion or an abstract system о 

morality permeates and directs all other spheres of activity. In others, 
an interest in wealth or in social position is overriding, so that work 
becomes an instrument for attaining these advantages, and home and 
leisure activities become occasions for their display. But, of course, of 
the three first-mentioned interests, the home, work and leisure activi- 
ties, any one may become immensely more important than the others. 

We have now, I think, established an adequate context for the dis- 
cussion of the degree of physical intervention that it would be necessary 
to postulate as the immediate consequence of an act of will. We may 
begin by remarking that it is difficult, though doubtless not impossible, 
to think of the act of choice as itself quantified. Some acts of choice 
may be morc important, more meritorious or more disgraceful than 
others, but there appears to be some absurdity in speaking of ‘a very 
strong choice’ or of ‘a very weak choice’. The expressions ‘a strong will 
and ‘a weak will’ may, for all I know, be fittingly applied to the will 
in its own nature; but it is at least possible that they more properly 
characterize an habitual condition of the nervous system (using ‘habi- 
tual’ in the widest possible sense); and the sense of effort that accom- 
panies some acts of the will certainly may, as the word ‘sense’ already 
suggests, arise from powerful conflict between neural systems, the 
rival claims of which the will is called upon to decide. 

Let us now consider the occasions upon which we should be most 
inclined to say that an act of will is called for. Obviously, not all 
choices are free, unless perhaps potentially, for we should be dis- 
inclined to think of the will as often concerned with trivialities: indeed, 
the reason men cling with so much pertinacity to the notion of free 
will is that freedom and tesponsibility are considered to be convertible 


terms: to say that not one of my acts is freely performed is to say that 
there is nothing that I do for which I am in any important sense respon- 
sible. 


At least in the following sets of circumstances it сепз to me that a 
free and responsible choice is called for. 


I. When an indecision con: 

2. When the attention mus 

3. When an instinctual act 

4. When a decision must 
interests, 


cerning trivia becomes troublesome. 
t be held upon a tiresome problem. 
ivity must be restrained, 


be made between the claims of major 
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5. When we accept a law or principle of action that has serious 
consequences. 


A few notes are perhaps necessary in amplification. 


1. Choosing from a menu seldom, we may suppose, calls for an act of 
will; but good manners require that we should not delay too long in 
choosing. Thus, when two dishes appear equally attractive, a particular 
act of decision is needed, and this deserves to be considered a respon- 
sible choice in so far as it is motivated by good manners, which are 
à great part of morality; perhaps, properly understood, the whole 
of morality, 

2. Attention may be maintained far beyond the point of fatigue if 
the subject of attention is interesting; but when it is not, an act of 
will is called for if there be some good reason why attention should be 
further sustained. 

3. Among instinctual activities requiring restraint it is natural to 
think of sexual impulses which, even in the most libertarian society, 
cannot always be unconstrained. However, to think only of sex in this 
connexion belongs to persons living in unusually easy circumstances; 
under more exacting conditions restraints upon impulses caused by 
fear, hunger or the need for sleep may be needed more frequently 
than restraints upon sex. 

4. A conflict between the claims of major interests is, I suspect, 
among the commonest of the situations giving rise to serious moral 
problems. A man feels that the circumstances of his home are a hind- 
rance to his success in business, or he finds, like Gauguin, that what be- 
gan as a pastime has become more important to him than home and 
work together. 

5. It is difficult to see how a principle of action could ever be accoun- 
ted a moral principle unless it was at some time explicitly and freely 
accepted by the subject acting upon it, and is still while he acts upon it 
implicitly freely accepted. 

In none of these cases does it seem at all necessary to suppose that 
the will would have to generate any great amount of energy or any 
Powerful force to produce a decisive physical effect. 2. 

In the first сазе, obviously not. In the second, when we maintain 
attention against fatigue and boredom we do so for some good reason; 
the activity is not unmotivated, it is simply no longer motivated by 
the intrinsic interest of the subject. But, by our hypothesis, our 
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reason for the continuation of attention has its representation in 
the brain, and this representation is a physical system having 
(physical) potential energy at its disposal. All the act of will would 
have to do in this case would be to ensure that this energy is 
exploited. г. 

In deciding between the claims of major interests we are deciding 
between two or more powerful cerebral systems; so that the act of 
will always has, as it were, already at least one powerful ally in the 
field. Unruly instinctual impulses are commonly opposed to at least 
one major interest, apart from being themselves opposed by the cere- 
bral representations of moral convictions. 

Finally, the acceptance of a moral principle is the acceptance of 
something that we have been taught from childhood, or something 
that is being, here and now, offered to us with powerful arguments. In 
the first case, we decide in favour ofan already powerful system, though 
doubtless against powerful solicitations or plausible arguments tending 
to destroy the system. In the second case, arguments can only be 
cogent for us if they appeal to principles that we already accept, and 
these must, of course, under our postulate, be supposed to have cere- 
bral representation, and hence their own physical dynamism. 

In fact, if we accept the postulate of maximal representation, the 
account of what may be supposed to occur in the brain when a res- 
ponsible choice is made is the same for the voluntarist as for the mech- 
anist; and neither has the slightest chance of refuting the other’s posi- 


tion by any possible observation or experiment. In cases such as those I 
have considered, and which seem to me to be sufficiently representative, 
the voluntarist can alwa 


| ys assert that the final decision is due to an 
act of will; the determinist can always say that, the neural forces being 
well balanced, the decisi п is due to some unrecorded minimal addi- 


о: 
tional stimulus, or to molecular noise in the brain itself. The finest 


instruments conceivable 


eminently orderly; and being choices made by ordinary human beings 
concerning the ordinary affairs of human life, they are not to be ex- 
pected to act totally from without upon a brain in no way prepared for 
them. The brain is not an immoral machine requiring constantly to be 
set upon the rails of morality which it as constantly seeks to leave. 
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Arthur Koestler 


Motivation: A Biased Review* 


RETROSPECT 
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that throughout the first half of the twentieth жеті уе psycho- 
in psychology—cven schools so fir ‘one к ис and that a 
analysis—recognized only one basic type о pg xen titative 
negative one: the reduction of biological needs an r aiid with both 
tion of tension, or simply the escape from айну) is the actions 
American behaviourism and continental psychoana сұ кылк 
resulting were assumed to be the outcome ma ментти to such a 
Burt’s attitude to the problem was in marke opp uing the British 
view; and in this he was, as he emphasizes, aba d Емін of 
tradition: Ward, Stout and McDougall all Ep “ave! in contrast 
living, conscious organisms as essentially free pom sieh is 'pas- 
to the behaviour of inanimate and unconscious o e lish free will, 
sive and compulsory’. Positive striving, and in plain Eng 
was the distinctive feature of mental life. А ‘like that of the 
‘The aim of Pavlov, Watson and Freud,’ says var? hilosophy of 
older associationists and reflexologists, was to turn e P the physical 
mind into a natural science, by copying the UA sea of human 
Sciences and. borrowing their basic principles. The c 


i i ws, modelled on 
behaviour were to be expressed as quasi-physical laws, 


А ‚ ent volume 

* Koestler’s ‘Motivation: A Biased Review’ was — et m his book, 
and was to be included later on, with the p mpg e : lication of the present 
The Act of Creation, Owing to unavoidable delays in € = s stler's book came out 
volume, the order of publications was reversed, and E Hutchinsons for per- 
first; the editors now wish to extend their thanks > Mer VII from Part Two of 
mission to include in the present book part of Chapte . 
The Act of Creation. Mis ey on ‘Motiva- 

+ At бе level of go-paycolog.’ wrote Movie in is ure} @ ад 
tions’ in the Annual Review for 1952, ‘there may be sai 
motive: anxiety.’ 


39 


those of mechanics or thermodynamics, but often thinly disguised by 
a change in terminology—the law of least action (re-named "least 
effort"), the restoration of equilibrium (re-named “search for security"), 
the flow of potential from a higher level to a lower (re-named “ге- 
duction of tension” or “need”, or “removal of stimulation", etc.). The 
brain, in short, is to be treated as a machine; and mind, consciousness, 
conation and will are to be ignored or rejected as "concepts not found 
in the natural sciences". 

‘But even in the simple behaviour of the animal or tiny child, 
motivation of this type will account for only part of its conduct. 
The creatures in the zoo live in an almost ideal welfare state: well 
housed, well fed, relieved of any need to flee from danger or hunt for 
prey, they should be lolling in а paradise of stable equilibrium. Instead, 
when the environment provides no stimulus or need, they actively 
create it. For them Nirvana means not bliss, but boredom verging on 
neurosis. The impulses to play, to explore and to make involve a posi- 
tive search for effort and often a Joy in insecurity. Water can only run 
downhill; the child runs up. Ona higher plane the behaviour of the in- 
telligent adult often seems to obey a law of greatest action and the mul- 
tiplication of needs. A space pi 


where he is deprived of all stimulations, starts thinking up mathemati- 
cal problems to solve in his h 


gressive and unending; 
of it, that is relished and enjoy: 
Stevenson, “із better than to arrive"; 


regulations but also to voluntary behaviour; it is guided by ‘the striv- 
ing of the mental apparatus to keep the quantity of excitations present 
in it as low as possible or at least constant.... Accordingly, everything 
that tends to increase the quantity of excitation, must be regarded as 
adverse to this tendency, that is to say, as unpleasurable.” 

Now this is of course true, in a broad sense, insofar as the frustration 
or satisfaction of primary biological needs is concerned. But it passes 
in silence a whole class of experiences to which we commonly refer as 
‘pleasurable excitement’. The preliminaries of love-making cause an 
increase in sexual tension and should, according to the theory, be un- 
pleasant—which they are decidedly not. It is curious that in the works 
of Freud there is no answer to be found to this embarrassingly banal 
objection.* Thesex-drive in the Freudian system is essentially something 
to be disposed o, (through the proper channels or by sublimation; 
pleasure is derived not from its pursuit, but from getting rid of it. 
One might argue that in Freud's universe there is no place for amorous 
lovc-play because Freud, like D. H. Lawrence, was basically a puritan 
With a horror of frivolity, who treated sex mit tierischem Ernst. But 
arguments ad hominem do not explain the general trend in the first half 
of the century to interpret motivation as something negative. As 
Hilgard ruefully remarked, ‘the Zeitgeist favoured our seeing incentives 
Not as providing something sought after for what was inherent in the 
Incentive, but something providing relief. The incentive was seen as 
an avenue of escape from pain, anxiety, tension.”! Just as Freud’s libido- 
theory had no room for dalliance, so learning-theory had no room for 
curiosity or learning-by-play. 

Thorndike’s ‘Law of Effect’ was essentially a stick-and-carrot 
theory: the reward (and to a lesser degree, punishment) is the factor 
which stamps in the correct responses in learning, and stamps out the 
Incorrect ones. In the extreme behaviourist systems of Watson and Guth- 
tie, the mechanization of the living organism is complete: contiguity 
is the basic factor in producing associative S-R bonds, and motiva- 
tion has virtually disappeared from the picture. Nor is any theory of 
motivation allowed to enter into Skinner's concept of ‘operant be- 

aviour'. His system is by programme confined to the description of 


‘Freud partook in much of the prudishness 
of his time, when allusions to lower limbs were improper.’ He then gives several 
examples—such as Freud ‘sternly forbidding’ his fiancée to stay with an old friend, 
recently married, who, as she delicately put it, ‘had married before her wedding’. 
(Vol. I, р. 142). 


* Ernest Jones says in his biography: 
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experimental operations, preferably in quantitative terms. The effects 
of different rates and sequences of positive and negative reinforcers are 
counted and plotted; the entity on which they act is the ‘operant 
strength’, which in turn is measured by the rate and number of res- 
ponses during extinction; but the motivation of the animal is repre- 
sented by a single, crude variable: the number of hours in which the 
rat has been deprived of food. Optimum learning results from the 
combination of theappropriate number of hours of deprivation with the 
appropriate rate of applying positive reinforcers, i.e. stimuli of the type, 
one might say, which are apt to deprive the organism of its depriva- 
tion. Differences in learning ability between various species, or of age 
groups within a Species, are not considered to be relevant to this type 
of “functional analysis’ of behaviour. By the same method of selective 
reinforcement, by ‘baiting’ each ste 


be trained to describe a figure-of-eight with their heads held high, and 


to run in the maze with 
deal about іє... 


to provide for the unrewarded learning that also occurs when the 
animal’s belly is full and his sex drive satisfied.’® 

„If we turn to the opposite camp—Tolman and the Gestalt psycholo- 
gists—the emphasis shifts from the need-reducing to the goal-seeking 
aspects of behaviour. In classical Gestalt theory, motivation by rewards, 
usually in the form of bananas, is taken for granted; it does not question 
the effect of reward on learning, the dispute is about whether this 
effect is achieved by stamping in or by insight. Similar considerations 
apply to Tolman’s sign-learning theory, although he had progressed 
а considerable step further by his explicit rejection of reinforcement 
theories, by his emphasis on ‘expectancy’ and ‘purposiveness’, on latent 
learning and ‘creative instability’. Lastly, Kurt Lewin’s ‘psychological 
ficld theory’, with its complex and changing motivation, its concepts 
of ‘ego-involvement’ and ‘levels of aspiration’; above all with its 
notion of striving after ‘success’ (which is subjective and relative in 
Contrast to reinforcement by tangible rewards), played an important 
Part in promoting that change of climate which has been increasingly 
noticeable since about 1950. 


DECLINE OF THE REFLEX 
This new orientation seems to be the cumulative effect of independent 
developments in several fields, such as: (a) disillusionment regarding 
the utility of the reflex-formula both in neurology and psychology; 

) te-discovery of the fact that organisms are not passive masses О 
Software reacting to environment, but ‘open systems, feeding оп 
Negative entropy’, engaged in spontaneous activities on all levels; 
and (c) that animals are capable of ‘latent’ learning in the absence of 
tangible rewards, motivated solely by their exploratory drive. | 

The ph ysiological concept of the reflex arc, which even Sherrington 
considered as no more than a ‘useful fiction’, has become an anachro- 
nism.* The Pavlovian conditioned reflex was another useful fiction 
which exercised at first a stimulating, than a paralysing effect—a 
Phenomenon frequently met in the history of science. In Hebb’s words, 
Pavlov has deservedly had a great influence on psychology, and his 
theory has been rejected not because it is too physiological, but because 
it does not agree with experiment’. There is no need to recapitulate 


* "The simple reflex is probably a purely abstract conception, because all parts 
of the nervous system are connected together and no part of it is probably ever 
гав able of reaction without affecting and being affected by various other parts. 
(Sherrington, The Integrative Action of the Nervous System, 1906 р. 8.) 
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the evidence which has led to this rejection. ‘Conditioning’ is still a 
useful term when applied to induced changes in glandular and vis- 
ceral reactions, but leads to confusion when used in a loose, analogical 
way for other types of learning. | | 

The last blow to the гейех-агс concept came with the discovery 
that it was impossible to make a precise distinction between ‘stimuli 
and ‘responses’. Not only motor units, but also sensory receptors dis- 
play constant spontaneous activity in the absence of external stimula- 
tion. External events alter the pattern of this spontancous activity, but 
this in itself does not yet constitute a stimulus, The receptors are under 
efferent control from higher levels of the central nervous system; the 
acceptance, suppression or modification of the input starts on the peri- 
phery, and the centre decides what shall constitute a stimulus and what 
shall not. Even the stretch-sensitive receptors in muscle spindles are 
controlled by efferent fibres from the centre. In other words, ‘stimuli 
and ‘responses’ are not one-way processes, and cannot be isolated: 
‘because stimulus and response are correlative and contemporancous, 
the stimulus processes must be thought of not as preceding the response 
but rather as guiding it to a successful elimination of the incongruity. 
That is to say, stimulus and response must be considered as aspects of 
a feedback loop. . . . These properties are a far cry from the ubiquitous 
S-R reflex arc diagrams that grace (more appropriately one wants to 
say "disgrace") today’s texts. 17 

It is historically interesting that an inde 
ing-up' process of the hard and fast S- 
same time in psychology, 
was careful to state that h 
or neurological sense but as a purely psychological, descriptive term 
for the unit of behaviour’. But his de ition of the unit was constantly 
shifting and changing. ‘A reflex is not, of course, a theory. It is a fact. 
It is an analytical unit, which makes t 


he investigation of behaviour 
possible. ... The appearance of smooth 


complex act, sometimes a rate of responding. The unit no longer has 
the clean dimensions of a correlation between a class of stimuli and a 
class of responses as implied in the original concept of a reflex. The 
atom of behaviour proves to be evasive."? In the later versions of Skin- 
ner’s system the stimulus no longer even precedes the response: in 
operant behaviour the organism emits responses in search of a stimulus, 
as it were. The reflex as a unit of behaviour has evaporated like the 
physicist’s hard little lumps of matter. 

Skinner's experimental work has some lasting merits. He was 
among the first to demonstrate that ‘intermittent reinforcement — 
where only some correct responses are rewarded—can be as effective as 
the consistent rewarding of all correct responses. Humphreys then 
showed that random rewards are actually a superior (more extinction- 
resistant) form of training—the rat thus trained is less discouraged when 
the reward is witheld, than the rat trained by the consistent-reward 
method. From hence there was only one logical step to Tolman’s 
theory of motivation by expectancy—a step which Skinner never took. 

In Hull's case the 'softening-up' process took a different course. 
In his later years, Hull's attention shifted more and more from 
primary biological drives to secondary drives (from the need to 
the ‘taste’ or ‘appetite’). These secondary drives he saw manifested 
in anticipatory cvents— fractional antedating goal-responses, and 
fractional antedating goal-stimuli'. "The fractional ques. 
reaction (Rc) with its proprioceptive stimulus correlate (5с), provides 
for the “automatic (stimulus) guidance of organismic behaviour В 
goals”? The great importance Hull attached to this postulate is illustrate 
by his comment: ‘Further study of this major automatic device pre- 
sumably will lead to the detailed behavioural understanding of thought 
and reasoning, which constitutes the highest attainment of биш; 
evolution. Indeed the Rg—>Sg mechanism leads in a strictly logica 
manner into what was formerly regarded as the very heart of the psy- 
chic: interest, planning, foresight, foreknowledge, expectancy, pur- 
pose and so on." 

From a strictly logical point of view, the postulate makes no ше = 
as Hilgard has pointed out in а careful analysis—because Sg acts i 
same time as a producer of the secondary drive Sp and as a secondary 
reinforcer which reduces Sp. Hilgard regarded this confusion as а E 
of logical weakness in Hull; yet he did not scem to realize -— Е 
Was intuitively on the right track, that the contradiction is mei y ся 
apparent опе, and vanishes if one stops thinking in terms © nee 
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reducing motivation. ‘That a stimulus associated with reinforcement 
could become at once both a drive and a reinforcing agent’ sounds like 
a contradiction, but makes eminent sense if, getting rid of the dreadful 
terminology, we translate it as follows: ‘A rewarding experience can 
at the same time be both an incentive and a reward;' or even simpler: 
“Some pursuits are selfrewarding.’ That is the implied conclusion of 
Hull’s cighth and last postulate which he regarded as the crowning 
achievement of his system. That he himself did not realize this implica- 
tion only shows that the once useful S-R formula had by that time 
become a straight-jacket to thought. 


HUNGER, FEAR AND CURIOSITY 


It took natural philosophy nearly a thousand years to re-discover 
that the earth is round; it took experimental psychology nearly fifty 
years to re-discover, after its Dark Ages of need-reducing S-R 
theories, that rats and men are pleasure-secking creatures, that some 
activities are pleasurably selfrewarding and that exploring the environ- 


ment, solving a chess problem or learning to play the guitar are among 
these activities, 


An interesting reflection on the 5 
impassioned controversy which followed the carth-shaki 


equilibrium; tension is maintained rather than reduced.’ Goldstein 
emphasized the tendency of organisms towards ‘self-actualization’. 
But the revival of a dynamic psychology which reinstated the aca- 
demic respectability of such terms as ‘curiosity’, “exploratory drive’, 
purpose’, only came about when experimental evidence showed that 
even in the rat the urge to explore may prevail over hunger and fear. 

The experiments of Harlow, Montgomery, Butler, Hudson, etc. 
Оп rats and monkeys showed—what naturalists had always known— 
that animals are inquisitive, that they have an urge to manipulate, 
explore, to ‘see what's inside’, which is independent of such biologi- 
cal drives as hunger, sex and fear—or, rather, that the exploratory drive 
itself stems from a primary biological need. They showed that explora- 
tory behaviour may combine with, or enter the service of, hunger or 
fear, but that it may also compete with and sometimes assert itself 
against them; and that novelty, surprisingness or puzzlement are as 
real incentives to learning as pellets of food dropped into the Skinner 
box. 

As far back as 1930 Nissen had found that rats would cross an clectri- 
fied grill to reach a maze which contained nothing but some unusual 
objects; he concluded that an exploratory urge did exist— a biogenic 
driveto explore, perceive, to know’.! Experiments by Hudson, Berlyne 
and Walley, in which rats were punished for approaching some novel 
visual pattern, Ied them to conclude that ‘objects that have become 
associated with danger are often explored before they are shunned’. 
Carr and Williams showed that the exploratory drive varies with 
heredity and environment: hooded rats explore more than black rats, 
and black rats more than albino rats. Montgomery and Barnett 
showed that wild rats are more frightened, tame rats more attracted, 
by novelty; Thompson and Heron that young animals are more curi- 
ous than old ones, and—as one would expect—that female rats are 
More inquisitive than males. Confronted with novel situations, hungry 
Tats interrupt their feeding to explore their surroundings; but rats 
whose cerebral cortex has been removed in part, while still capable of 
earning to run а maze to get at food, show a diminished tendency to 
exploration, They ‘do not evince the preference for a variable path over 
а standardized path that is characteristic of a normal rat, except when 
the variable path is the shorter. Brain-damaged rats likewise show less 
variability of route in a Dashiell maze.’ Yet, as Lashley’s rats have 
shown, even depriving the creature cf substantial portions of its brain 


does not make it conform to the S-R ideal. 
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On higher levels of the animal kingdom the evidence becomes less 
monotonous and depressing. What a relief to get out of the Skinner 
box and to read Lorenz’s description of curiosity battling with fear 


in one of his birds: 


“А young raven, confronted with a new object, which may be a 
camera, an old bottle, a stuffed polecat, or anything else, first reacts 
with escape responses. He will fly up to an elevated perch and, from 
this point of vantage, stare at the object literally for hours. After this, 
he will begin to approach the object very gradually, maintaining all 
the while a maximum of caution and the expressive attitude of intense 
fear. He will cover the last distance from the object hopping sideways 
with half-raised wings, in the utmost readiness to flee. At last, he will 
deliver a single fearful blow with his powerful beak at the object 
and forthwith fly back to his safe perch.’ In the end ‘he will grab [the 
object] with one foot, peck at it, try to tear off pieces, insert his bill 
into any existing cleft and then pry apart his mandibles with consider- 
able force. Finally, if the object is not too big the raven will carry it 


away, push it into a convenient hole and cover it with some incon- 
spicuous material.'13 


As for primates, we can comfortably fall back on Darwin's Descent 
of Man: 


‘All animals feel Wonder, and many exhibit Curiosity. They sometimes 


suffer from this latter quality, as when the hunter plays antics and thus 
attracts them; I have witnessed this with deer, and so it is with the 
wary chamois, and with some kinds o£ wild-ducks. Brehm gives a 
curious account of the instinctive dread, which his monkeys exhibited, 
for snakes; but their Curiosity was so great that they could not desist 
from occasionally satiating their horror in a most human fashion, by 
lifting up the lid of the box in which the snakes were kept,’ 


Darwin was ‘so much surprised at this account’ that he proceeded to 


the monkey-house at the Zoological Gardens armed with a stuffed 
snake, a dead fish, a mouse and a live turtle: ‘The excitement thus 
caused was one of the most curious spectacles which I ever beheld.’ 
The greatest success was the turtle. The monkeys ‘showed unbounded 
astonishment, as well as some fear.... This was displayed by their 


ith widely opened eyes, their 
wn. Their faces seemed some- 
sed themselves on their hind- 
retreated a few feet, and then 
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turning their heads over one shoulder, again stared intently... In 
the course of a few minutes some of the monkeys ventured to approach 
and touch the turtle. . . . I then placed a live snake in a paper bag, with 
the mouth loosely closed, in one of the larger compartments. One of 
the monkeys immediately approached, cautiously opened the bag a 
little, peeped in, and instantly dashed away. Then I witnessed what 
Brehm has described, for monkey after monkey, with head raised high 
and turned on one side, could not resist taking a momentary 
Peep into the upright bag, at the dreadful object lying quietly at the 
bottom,’s 
This was written half a century before Kóhler's Mentality of Apes 
was translated into English—with a delay of eight years after the ap- 
Pearance of the German original. It had the effect of something like a 
bombshell on American psychology, in which Pavlov and Watson were 
all the rage. Yet even Kóhler, thought he attacked Thorndike, re- 
mained essentially conservative as far as motivation is concerned; it 
took another quarter-century for a new crop of experimentalists to 
discover, in the 1950s, that the exploration of novelty, the manipula- 
tion of objects, the dismantling and reassembling of complex manual 
puzzles and even scribbling and drawing were sel£-rewarding and self- 
arousing activities with a positive feedback, as it were. ‘Those who have 
ad Opportunities to observe monkeys and apes at close hand for pro- 
longed periods invariably dwell on their addiction to looking, mauling, 
prodding, licking, and generally squeezing every drop of possible 
entertainment from whatever crosses their path.’? Particularly revealing 
is the fact that Rhesus monkeys who have learned to dismantle a com- 
Plex manual puzzle of interlocking pieces performed better when мя 
Was no food reward put inside the puzzle than when they knew at 
there was one. In the second case they got impatient and tried short- 
Cuts; in the first case they practised disinterestedly, l'art pour l'art. 


THE EXPLORATORY DRIVE 
The cumulative evidence of these and similar experiments led Harlow 
to the conclusion: ; 
“There are logical reasons why a drive-reduction theory of leaming, 
а theory which emphasises the role of internal, physiological-state 
Motivation is entirely untenable as a motivational theory of learning. 
“Тһе condition of strong drive is inimical to all but very limited 
aspects of learning—the learning of ways to reduce tension. The hungry 
child is a most uncurious child, but after he has caten and become 
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thoroughly sated, his curiosity and all the learned responses associated 
with his curiosity take place.” . | | s 
Montgomery came to similar conclusions, which he put into the 
laconic formula: ‘exploratory behaviour is motivated by the explora- 
tory drive.’ | В е 
These clarion calls of a new generation of experimentalists in fact 
echoed the carlier ‘voices in the wilderness'—such as Woodworth’s: 
"To see, to hear,—to sce clearly, to hear distinctly—moment by 
moment, such concrete, immediate motives dominate the life of rela- 
tion with the environment.?! In the meantime, however, these ‘old- 
fashioned’ views had received added, powerful support from neuro- 
physiology. Lindsley, Hebb and others have shifted their attention from 
tension-reducing, stabilizing processes in the nervous system to the 
supposedly arousing, attention-sharpening functions of certain struc- 
tures in the midbrain—the so-called ‘reticular activating system’, RAS. 
Although these theories are still controversial, parallel studies on sen- 
sory deprivation have dramatically revealed the deleterious effects of 
protracted stimulus-starvation, and the organism's need for more or 
less constant stimulation, or at least a steady inflow of information— 
a hunger for experience and thirst for excitation probably as basic as 
hunger and thirst themselves. Instead of responding passively to the 
environment, "human beings and higher animals spend most of their 
time in a state of relatively high arousal апі... expose themselves to 


arousing stimulus situations with great eagerness.’ Two thousand years 
ago Juvenal had said much the same: ‘Duas tantum res anxius optat, 
Рапет et circenses." 

Berlyne has made a systematic survey of the manifestations of the 
exploratory drive on various levels—from orientation reflexes to 
artistic and scientific curiosity. At the bottom of the ladder we have 
Pavlov's ‘investigatory’ or ‘what is it?’ reflex. ‘It is this reflex,’ Pavlov 
wrote in a famous passage, ‘which brings about the immediate res- 
ponse in men and animals to the slightest changes in the world around 
them, so that they immediately orientate their appropriate receptor- 
organ in accordance with the perceptible quality in the agent bringing 
about the change, making full investigation of it.'19 From true reflexes 
such as dilatation of the pupil and automatic scanning, we ascend to 
oculo-motor responses, movements of the head or the whole body 
towards the stimulating phenomenon: animals prick their ears, tense 
their muscles, sniff the air. musingly'. Next comes ‘locomotor explora- 
tion’ which ‘appears to be universal among higher vertebrates and 


50 


present to some degree in other branches of the animal kingdom’; yet, 
as Berlyne ruefully remarks, ‘it has been studied systematically in rather 
few species. By far the greater part of the relevant literature is concerned 
with the rat.’ According to Darchen, even the cockroach is capable of 
disinterested latent learning, prompted by sheer curiosity; while kit- 
tens, puppies and young chimps seem to spend a major portion of their 
time in ‘locomotive exploration"? Lastly, we come to ‘investigatory’ or 
inquisitive’ behaviour, ranging from Darwin’s monkey who cannot 
refrain from peeping into the snake-infested Pandora’s box, to the ‘un- 
satiable curiosity’ of the artist and explorer. 

Thus neuro-physiological considerations, laboratory work with 
animals, and the observations of ethologists of the Lorenz-Tinbergen 
school, all seem to converge in the same direction. Even the embryo- 
logical studies of Coghill and Weiss, with their emphasis on sponta- 
ncous, intrinsic activitics on all levels of the organic hierarchy, lend 
indirect support to the primacy of the exploratory drive. The lesson of 
fifty years of rats-in-mazes has been summed up by Thacker in the 
statement that ‘motivation for learning is central and neural... 
organised and proliferated cognitive structure itself is the goal towards 
which learning moves'.? In other words, the motivation for learning is 
to learn. 

Thorpe, for all his habitual caution, has gone even 
with a rhetorical question: ‘And so it becomes impo: 
how far there is evidence of learning motivated by a 
quite independent of the motivation of particular instincts’; and he 
concludes that ‘there is now substantial and precise evidence for a 
general drive in a number of animals, and this can be looked upon as 
an indication of a primary motivation which to some extent, however 
slight, is superior to the governing centres of any of the instincts or 
of their combinations, and finds its most characteristic expression in 
exploratory behaviour in all its various forms.’?° | 

In his monograph on “The Nature of Explanation’, which has in- 
Spired a great many neurologists and computer-theorists, the Cam- 
bridge psychologist, K. J. W. Craik put forward the idea that the 
function of the organism’s nervous system is to set up а symbolic 
model of the external world: ‘The brain imitates or models external 
processes. The function of such symbolisation is plain. If the organism 
Carries a “small-scale model” of external reality and of its own possible 
actions within its head, it is able to try out various alternatives, conclude 
which is the best of them, react to future situations before they arise, 


further. He starts 
rtant to consider 
general drive 
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utilise the knowledge of past events in dealing with the present and 
future, and in every way to react in a much fuller, safer, and more 
competent manner to the emergencies which face it.’3 | 

To extract information from the chaotic environment is as vital ' 
to the organism as it is essential for it to extract specific forms of energy 
from sunlight and food. If we assume this to be an inherent tendency 
of all living organisms, then we must also assume the existence of an 
inherent primary drive to explore the environment for relevant in- 
formation. 

Thus the organism functions not merely by responding to the 
environment, but by asking it questions. The main incentives to its 
exploratory activities are novelty, surprise, conflict, uncertainty.* 
The exploratory drive may combine with, or be instrumental to, other 

ives—sex, nutrition, anxiety. But in its purest form—in play, latent 
learning, unrewarded problem-solving—'stimuli' and ‘responses’ are 
indistinguishable parts of a positive feedback loop along which excita- 
tion is running in a circle like a kitten chasing its tail. ‘The scientist,’ 
wrote Allport, ‘by the very nature of his commitment, creates more and 
more questions, never fewer. Indeed the measure of our intellectual 
maturity, one philosopher suggests, is our capacity to feel less and less 
satisfied with our answers to better problems,’ 

We have thus established a broader base for the scientist's motiva- 
tion. The exploratory drive may combine with the self-tr. 


descriptive potentialities of language; 
out his life, in learning to see. 
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Philip E. Vernon 


The Personality System* 


For more than thirty years the writer has been struggling to achieve a 
usable conception of personality—not so much a comprehensive 
psychological theory as а viewpoint or philosophy, which might serve 
the practical needs of the vocational, educational or clinical psycholo- 
gist, or others who have to assess, understand and make practical deci- 
sions about children or adults. The applied psychologist receives little 
help from his training in general psychology. For though psychology 
has made some progress in isolating the principles of psychological 
growth and change, the acquisition of secondary drives, the importance 
of reinforcement schedules, etc. it does not attempt to say what are the 
chief enduring motives, the relatively permanent forces or intervening 
variables that underlie personality differences between one individual 
and another, nor does it indicate how these are to be diagnosed. More 
probably our applied psychologist’s conceptions of human nature are 
derived from an uneasy mixture of psychometrics оп the one hand and 
depth psychology on the other, both superimposed upon his naive or 
common-sense understanding of people as motivated beings like him- 


self. 


THE PSYCHOMETRIC APPROACH 

The psychometric or mental measurement approach has been spectacu- 
larly useful in the intellectual sphere through conceiving abilities as а 
Series of fairly stable, normally-distributed variables, which can be 
sampled by the application of properly constructed tests or examina- 
tions, and whose major dimensions can be determined by factorial 
analysis. Very naturally, therefore, the same conception has been 


* This article gives an outline of the main theoretical conclusions of. Personality 
Assessment —4A Critical Survey, a book written during the author's tenure ofa 
Fellowship at the Center for Advanced Study in the Behavioral Sciences, 
Stanford, California. 
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applied in the wider area of personality by Burt and the present writer, 
Cattell, Eysenck and hundreds of others. People are thought to be 
characterized by their possession, in varying amounts, of such attri- 
butes as traits, attitudes, interests, drives. Any one variable can be 
assessed by ratings, or sampled and measured by tests, questionnaires, 
etc. and the enormous number of possible variables can be reduced to 
an ordered structure, as before, by factorial procedures, 

In actual practice, this works only to a limited extent. Vocational 
and educational psychologists often obtain trait or interest ratings from 
teachers, acquaintances, or the client himself, or more rarely apply 
such questionnaire tests as the MMPI, the Maudsley Personality 
Inventory, or the 16 PF test; (most of the better validated instruments 


g. istory, present attitudes and 
future goals and obtaining further information from acquaintances 


the observed data do not give the personality direct. One interprets, 
or intuits the data as arising from various inner motives, traits or dis- 
positions, which cannot themselves be observed. As shown elsewhere? 
a trait such as sociability, honesty, initiative, etc. is not a definite cate- 
gory of behaviour, comparable to the person’s height or his arithmetical 
attainment. One's interpretations of others (or of oneself) are guided 
largely by theories of human nature, of what motives are responsible for 
what actions, theories which one has acquired from personal experience, 
from talking with and about people, from books, newspapers, films, 
etc. To a considerable extent these theories partake of stereotypes or 
oversimplified generalizations, though they nevertheless work well 
enough for us to get on with and understand one another for most pur- 
poses of everyday life. Normally there is a large amount of feedback. 
Ifone misinterprets a person on first meeting, one can often adjust one’s 
notions of him in the light of further observations. However, the in- 
adequacies and subjectivity of these judgements are well illustrated by 
the halo effect in ratings, the unreliability and lack of validity of inter- 
views, which have repeatedly been demonstrated experimentally. 


DEPTH PSYCHOLOGY 

The trained clinical psychologist and psychiatrist employ essentially 
the same approach to the interpretation of the personalities of their 
patients, though their theories of motivation, based on Freudian or 
neo-Freudian doctrines, are considerably more sophisticated than the 
layman's. Their patients tend to display irrationalities of conduct and 
fecling which cannot be explained in terms of conscious sentiments 
and habit systems, but which seem to fall into line if we invoke un- 
conscious complexes and fantasies, defence and compensatory mech- 
anisms, built up in carlier childhood. These deeper forces, in their very 
nature, are even less observable than the layman's motivational con- 
structs; hence they have to be elicited through such indirect methods 
as free association, projective techniques, transference analyses, etc. 
It should be realized, then, that Freudian and similar explanatory con- 
cepts are theories or fictions just as much as are the layman’s stereotypes: 
They may be clinically valuable, and many of them have been taken 
over by modern learning theory with fruitful results. But a large amount 
of experimental evidence demonstrates that they do not yield greater 
accuracy of judgement. The clinical psychologist’s, psychiatrist $. 2s 
Projective tester’s predictions of, for example, vocational pe 
tend to be more unreliable and invalid than those of the 'norma 
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psychological counsellor or selector who makes relatively little use of 
depth concepts, and who relies chiefly on relatively surface interview- 
ing and situational tests. 


INTERNAL DISPOSITIONS 


All these approaches that we have outlined make the questionable as- 
sumption that the person Possesses a series of internal dispositions, 
whether we call them traits, factors, mechanisms, conscious or un- 
conscious motives, which underlie his behaviour. Yet is it obvious 
that no one behaves in accordance with any trait with complete con- 
sistency. He varies greatly from time to time in accordance with his 
judgementof the current situation. Indeed these dispositions are as much 
categories or constructs which the observer imposes on, or reads into, 
the person as they are generalized behaviour tendencies of the person 
himself. As G. A, Kelly® suggests, the difficulties of personality study 
are largely due to our inveterate belief that dispositions are real entities 
in the person, waiting to be discovered, instead of admitting that we 
have to invent them, Recently, too, Ebel has argued that the classical 
Conception of validity breaks down in the personality field because the 
variables we are trying to assess are ‘notional’; there are no operational 
criteria for evaluating our success in measuring a trait, attitude, drive, 
etc. However, this criticism is less serious in the case of an ability or an 
interest, which can be reasonably delimited in terms of environmental 
objects (musical, athletic, scientific, сіс.). It applies much more to, say, 
leadership, honesty, extraversion, ego-strength, necd for achievement, 
authoritarianism, etc., where any evidence for their ‘existence’ is more 
indirect and hypothetical. A clea 
volved in studying such traits has been provided by Cronbach and 
Меер? ut this does not get over the 


ative constructs can be, and have been, 
Proposed to account for the same observational or experimental data, 


bias of the observer or experimenter. 


PHENOMENOLOGICAL AND PERSONAL 
CONSTRUCT APPROACHES 


шепа] field, to avoid stresses and incongruities among his ‘differentia 
tions’, i.e. in his self-concepts and his perceptions of reality. Similarly 
for С. A. Kelly; the person's psychological processes arise wholly 
from his personal constructs or interpretations; and Harvey, Hunt 
and Schroder‘ have developed an elaborate developmental scheme or 
typology of concepts, which enables them to integrate a large amount 
of evidence from abnormal, social and developmental psychology, 
and from personality testing. Likewise the ‘client-centred’ approach 
to psychotherapy advocated by C. R. Rogers is opposed to explaining 
the client’s condition in terms of Freudian or any other predetermined 
set of motivations. In the permissive atmosphere of non-dircctive 
counselling, the client brings up his own problems, is helped to clarify 
his feclings, and effects his own reintegration of his conflicting percep- 
tions and goals. 

This approach seems highly relevant to the work of the vocational 
or other practising psychologist, since he can better understand and 
advise an individual through knowing his attitudes and personal con- 
cepts—how he regards himself, people and events. At the same time it 
is inadequate, both because what the individual can tell us about him- 
self quite obviously docs not always explain his thoughts and actions, 
and because personality is surely not intrinsically ‘private’. People can 
be observed and compared; common types of behaviour can be cate- 
gorized even if we have no certainty as to the underlying causal en- 
tities, 


LEVELS OF SELF- AND OUTER-CONCEPTS 
Kelly and Harvey et al. have described a number of dimensions or 
categories of personal concepts. Much has been written also about 
the development of the Sel£-concept during childhood through such 
processes as identification and the acquisition of social roles. But it 
does not seem to have been sufficiently realized* that such concepts 
may exist at a number of different levels or layers. Some people’s 
Images and theories of themselves are relatively superficial, others think 
in terms of deeper motives; (perhaps this is linked with the familiar 
extravert-introvert dichotomy). Our explanations of other people’s 
motives and our social attitudes in general, i.e. our outer-directed con- 
cepts, may vary in a similar dimension. At least four main levels can 
usefully be distinguished. 

* A somewhat comparable view may be found in Leary, T., Interpersonal 
Diagnosis of Personality. New York: Ronald Press, 1957. 
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т. The first level consists of the impersonations and public atti- 
tudes which we display to acquaintances and strangers, when enacting 
our various social roles. We try to impress people with our importance 
and competence, friendliness and reliability, and to express a ыы 
political or other attitudes which they will approve. Sometimes these 
Selves are carefully calculated, but often they are so habitual that we 
really believe in them. This level is well typified in the selection inter- 
view, where the candidate does his best to get across an acceptable per- 
sonality, while the interviewer does his best to penetrate bencath the 
facade. It is also, of course, the level that is normally tapped by the 
psychological tester. A person’s reactions to questionnaire items or to 
more objective, and even to projective, tests reflect the self-concept 
and attitudes that he regards as appropriate to the occasion; and this 
does not necessarily imply that they are wittingly faked. | 

2. Secondly there is the private Self that one normally recognizes, 
together with the privately-held attitudes, which one is willing to 
reveal, to a greater or lesser extent, to close friends or to a trusted coun 
sellor or psychotherapist. Note that this may contain many conflicting 
parts—impulses that seem to operate outside one’s control, and ideals 
OF aspirations that are set apart from the rest (the Superego), though 
these arc bound together by a sense of identity or Sel£-hood. 

3. Thirdly there is a level which may be called the insightful Self, 
which one realizes when pressed to analyse one’s attitudes more objec- 
tively. Sometimes a friend points out inconsistencies between one’s 
feelings and one’s behaviour, and we come to realize that we possess 
dispositions which are difficult to verbalize, or which were previously 
rationalized, and concealed from our own second level. This too would 
be the level reached during non-directive therapy; i.e. it is a theory of 


one’s motives which the therapist helps to clarify but influences as 
little as possible. 


greatest degree of self-insi 
the other levels. But sur 
zations, and it will diffe 
follower of Freud, Jun; 
most levels contain the lar 


sesses great validity. On the contrary, we know that predictions of 
vocational suitability or recidivism based on depth theories are if 
anything less accurate than those based on more superficial study!? 
and that there is no demonstrable superiority of more over less in- 
tensive types of psychotherapy.* 


THE PERSONALITY SYSTEM 

We can sce now why there is so much uncertainty regarding a per- 
son's inner dispositions, namely that they are always viewed or in- 
terpreted in terms of one of these personal construct systems, cither 
by the person himself or by an outer observer. However, just as in 
ordinary visual perception, the degree of subjectivity varies. Perception 
of physical objects is relatively objective; there is a high consensus of 
opinion about the characteristics of a table, much less so about a land- 
Scape. Similarly different observers can agree about a person's physique 
and skin colour, or his tics. Even his abilities and interests can be assessed 
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fairly objectively, but not his underlying motives and personality 
traits. Thus we are led to conceive of personality according to the 
model portrayed roughly in Fig. 1, that is as a kind of chain of inter- 
actions and interpretations. This figure tries to suggest the more ob- 
jective links by rectangles, the conceptual ones by rounded areas, and 
the hypothetical Internal Dispositions by a dotted circle. 


бі 


The organism is activated both by these Internal Dispositions and 
by External Stimulation or the objective environment; but the former 
are ‘processed’ by the Self-concept, and the latter by the person’s 
Outer Construct system before they issue in Behaviour. The person’s 
Behaviour and Utterances are objective, but these in turn are processed 
by some level of the Self, or by the Construct systems of other obser- 
vers, and regarded as emanating from Internal Dispositions. 


IMPLICATIONS 


It follows that, to know a man's personality, we must study 
not only his behaviour and the situations that affect him, but also the 


s own conceptual 
System. Many writers as widely Separated as Gordon Allport, R. B. 


tterances, and with the phenomenolo- 


on to the Self and Outer-construct 
Systems. 


THE ‘UNITS? OF PERSONALITY 
The 


of personality. For example, they 


(abilities, interests etc.), or b 
» etc.), or behaviour clusters, or peo le 
Р 5 
(as in Osgood’s and Kelly’ Қата асы зық 


analysis сап Ье applied 
tween individuals) 


the individual.) 
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The disadvantages of the depth psychologist’s internal dispositions 
are obvious—that there is no consensus as to how they are to be de- 
fined or diagnosed, since they fall at our fourth level of constructs. 
It seems preferable, to the writer, to keep to a simpler and more super- 
ficial level, and to employ constructs which are as far as possible des- 
criptive rather than interpretative. Thus one of the more successful 
personality assessment instruments is Stott's Social Adjustment Guides,” 
which ask the assessor to check a series of relatively easily observed 
behaviour tendencies or ‘situation-attitudes’ among disturbed children.* 
These symptoms have been grouped by empirical trial and error, rather 
than by formal factor analysis, into a number of clusters of deviant 
reaction tendencies. While this method doubtless involves more halo 
and subjectivity than Stott believes, it might well be adapted to a variety 
of other purposes, such as vocational guidance of school-leavers. 


TELEONOMIC TRENDS 
Finally we would draw attention to a proposal put forward by Е.Н. 
Allport in the 1930s, that people should be described in terms of their 
‘teleonomic trends’, that is, the main purposes they seem to be trying 
to carry out These ‘trends’ resemble Gordon Allport’s ‘unique traits 
or ‘personal dispositions’ in that they are defined more by consisten- 
cies in the individual’s behaviour than by similarities between indivi- 
duals. Nevertheless it seems likely that many trends are sufficiently 
widespread among members of a cultural group to be compared and 
assessed nomothetically, while others are more unique to the individual. 
They differ from traits in that they tend to involve interactions with 
people or situations, i.c. they are not located so completely in the рег, 
son. Again they can exist at conscious or unconscious levels; thus they 
are not necessarily accessible to the second level of the Self, but may 
have to be inferred from observations of behaviour, or by attempting 
to get down to the third level. А 
The fullest description is that given by Gregory,° who classifies 
them under seven headings. Some examples are: 


to escape attention from others, 
to be law-abiding, 

to prove oneself superior, 

to secure aesthetic pleasures, etc. 


Қ ы ality, 
* Stott’s criticisms of the psychometric and clinical approaches to person: ty 
and of ‘trait theory’, are also worth noting. 
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However, at the moment there is no satisfactory taxonomy and no 
clear specification of common trends to look for; also very little guid- 
ance is given on how to identify them, other than by interview and 
observation. Nor do we know how far different psychologists studying 
the same person would end up with the same list or pattern of trends— 
though there might well be better agreement than is generally found 
among clinical diagnoses based on depth-constructs. A combination 
of the trend approach with Stott’s notion of behaviour clusters appears 
to offer the practising psychologist the kind of framework for viewing 
personalities that he needs, though a good deal more work will be 
needed to build it into a usable system. 


In conclusion: there is, of course, no simple answer to the problem 
of how to assess personalities for the purposes of reaching practical 
decisions. This paper merely attempts to bring out some of the reasons 
for the failure both of the conventional psychometric and clinical 
approaches, and to indicate some lines for future development. 
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Social Ascent in England Today 


Distinctions between the respective fields and methods of sociology 
and social psychology have been discussed for years. In practice, studies 
in these disciplines often overlap, yet sometimes they seem completely 
Separate, as if a compulsion for tidy patterns had wrenched them apart. 
Sociological articles often appear with no reference to any living subject 
who might comment on the soundness and fairness of the writer’s 
judgements. To such criticism a sociologist might reply that he leaves the 
study of individuals to the psychologist, perhaps resisting a temptation 
to add that this task is often shirked. Were the sociologist to remind us 
that physiologists usually delegate the study of intact bodies to the 
clinician, the analogy would be unconvincing, since a psychologist 
may be interested in healthy persons, with no aim of curing or even 
reforming them: indeed, the view is often expressed that researches 
Promoted by the Medical Research Council ought to be supplemented 
by investigations encouraged by a Social Sciences Research Council, 
interested in matters unconcerned with obvious diseases or disabilities. 

In many psychological books about personality, idiographic accounts 
of persons are avoided, presumably from a wish to present a detached, 
impersonal treatment. Such an account could be given of music by a 
physicist, but it would disappoint the musician. Novelists and play- 
wrights today are especially interested in personas, and novels about the 
English upper, middle and working classes afford valuable glimpses into 
the inner life of the authors. It is not, however, widely recognized that 
quite a number of people who have risen in the social scale are willing 
to describe and discuss in confidence their experience and behaviour. 
It 15 important here to emphasize the word ‘experience’, less popular 
with psychologists than it used to be, perhaps because it has embarrass- 
ing implications for some workers in the ‘behavioural sciences’. The 
modifications of behaviour due to the conscious exercise of skills, mus- 
cular and socia] (they cannot always be sharply distinguished), are more 
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S.P.—5 


important today than ever before, and accounts of their successful use 
are necessary for social psychology. To describe such experiences to a 
confidant is often less awkward than to confess to a psychiatrist. 

Since the communicator is unlikely to be psychologically trained, 
some degree of agreement concerning relevant concepts must be 
achieved between speaker and listener. A few of these will now be 
described in terms which are, I hope, reasonably simple. I shall not, 
however, include among them the concept of ‘socio-economic status’, 
borrowed by some British investigators from the U.S.A., where it is 
more useful. Its use, I suggest, may blunt the edges of observations of 
social ascent in England, where aversion to admitting the existence of 
social class is not widespread. Perhaps many of those who apply the 
notion of socio-economic status in England live in towns, regarding the 
country as a holiday resort. It is true that most English people do live 
in towns, and that the percentage is increasing, but in the country class 
distinctions are commoner and more obvious. Yet here matters are 
far from simple for, Owing to increased mass communication and travel, 
perhaps daily, class distinctions become confused with those due to 
educational background and knowledge of literature, art and music. 
The mixing of classes in a lively village (there are many stodgy ones) 
helps to blur all these distinctions, though іп a group acting success- 


fully for a specific purpose, e.g. fund-raising, there are usually class- 
conscious members. 


orpe in Lincolnshire, where 
€ steel industry, are prone to 
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children may and his grand-children probably will rise socially and 
marry ‘above their class’. But the parents of some country-school 
children resist teachers’ strongest urgings in the direction of further 
education: as a social psychologist puts it, keeping down with the 
Smiths may be more attractive than keeping up with the Jones. 

What is the nature of social ascent today? Some observers boldly 
assert that our middle class is growing so rapidly towards the top as 
well as the bottom, that before long almost everyone will belong to it: 
to borrow Professor T. H. Marshall’s simile, English society tends to 
resemble a bungalow rather thana skyscraper. Some political observers 
Suggest that the present policy of the Labour Party aims at this. The 
facts, as seen at least by the present observer, whose adult life has been 
Spent in the industrial North, London and south-east Kent, do not 
justify such a simple image. 

If the resi тахм of a social ladder is used, it should be 
remembered that today there are several. Between their summits may 
yawn gaps across which it is difficult, often impossible, to leap, and 
an aspiring climber would be well advised to choose the right one for 

is purpose. For financial tycoons and appliers of science there are 
escalators, 
, It is not easy to decide upon the meaning of the popular phrase 
Top People’, applied to persons who have experienced life at or near a 
summit. A hereditary Lord, a President of the Royal Society, an O.M., 
а chairman ofa huge industrial combine, an owner ofa string of horses 
9r newspapers, a majority holder in an Independent Television venture, 
a knighted athlete or celebrity in the amusement world, may occupy 
different to р places, but may seldom or never communicate with each 
other. 

The special uses of the interview should be obvious in this connec- 
tion. Success stories in books, newspapers and on the air seldom use 
Psychological terms accurately, and it is often hard to avoid the sus- 
Picion that the account has been 'ghosted'. Radio and television inter- 
Views often provide information more uscful to a psychologist, though 
interviewers who ‘needle’ their victims occasionally find that the victim 
uses the defensive technique of turning aside a thrust by apparently 
innocent counter-questions phrased modestly. 

If read with empathy and discrimination—and this is not always 
easy—current plays and novels tell us much about obstacles to social 
ascent, The title ‘Angry Young Men’, bestowed by the Press, was often 
misleading, though some writers took their time in disclaiming it, and 
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some severe critics of the Welfare State omit to mention that without 
it they might not have had the university education which trained them 
to write clearly and attractively. 


CONCEPTS 


In discussing personal data with an interviewee the following concepts, 
illustrated by examples, can be useful: 

(a) Rank. This is generally recognized, objectively symbolized and 
unambiguously named, e.g. in books on titles and modes of address. 

(0) Status is often expressed verbally, c.g. Lord Lieutenant, Mayor, 
President, Chairman, Police Constable. Interestingly enough, іп 
addressing a person, recognition of his status is more usual in Germany 
and America—their customs are probably connected historically—than 
in England. Here, the director of several firms is not addressed as 
‘Director’. Status, of course, is often temporary, and the degree of 
respect for its holder may depend on estimates of his adequacy in ful- 
filling фе function which gives him his title. In a business firm, status 
symbols are often very important: the furnishings in the status-holder’s 
private room, the carpet and its value, his car, its type and chauffeur, 
if any; the restaurant or canteen he frequents, the lavatory he uses, and 
perhaps the name by which it is known—all these symbols are respected 


inside the firm. The type of hat worn may be symbolic: bowlers may be 
socially graded. 


That in America status symbols are more important and numerous 
than in England is suggested in Vance Packard’s The Status Seekers. 
Some of his references to status are to distinctions which in England 
es, in Class in American Society, that 
al and less materialistic than ‘class’. 


8 ;phrases, mutually understood; 
good’, ‘poor’ or ‘dim’ type. 
‘sports’. Such social 


valance in certain games of ‘shamateurism’, make objective estimates 
misleading. 

(4) Elites: social, political, scientific, military, etc. They may be 
overt, covert or semi-covert. Sub-élites develop, e.g. ‘Pop’ at Eton, 
and power-cliques inside large colleges, which in an old university 
may be socially stratified. Though the phrase “The Establishment’ is 
often scorned, it is commonly used, even by American observers of the 
English scene, and different Establishments are being hinted at. 

In discussions with social ascenders of the obstacles they met and the 
ways in which they overcame or by-passed them, the classifications 
mentioned below may be useful. They overlap at times, and are not 
put here in order of estimated importance. 


PERSONAL APPEARANCE 

(a) Physical. ‘Good looks’, and in women a ‘good figure’, have 
always conduced to social ascent, yet examination of fashions in the 
last century shows that criteria of ‘looks’ and ‘figure’ have varied con- 
siderably. Nowadays commercial interests, through the advertising 
media, ensure that criteria will vary every yeat. Cosmetic facial surgery 
15 now popular. Styles of wearing hair, on the face and cranium, are 
class-implicated: woe betide a man presenting himself with a ‘wrong’ 
haircut at an important interview! Whether a woman’s hair-style is 
correct’ may depend on the whims of highly-placed people. Condition 
of teeth and hands (cared-for or neglected) is widely perceived as a 
symbol of financial stratum rather than class. The plethora of women’s 
magazines ensures that everyone who can read can learn details of 
hand culture. When National Health charges were imposed, dentists 
Soon reported increasing neglect of their teeth by young people. 

(b) Clothes. The multiple shops make it easy for women to buy 
fashionable clothes, and for obvious reasons criteria are continually 
altered, and discussed in the newspapers by specialist writers. A 
tich male social climber can be guided by a ‘good’ tailor, who will 
ensure that correct, and not extreme, trends are followed. Though 
dress-hire firms are a subject of jokes, some made by the firms them- 
selves, people in very different classes hire suits for special occasions, 
c.g. a village wedding (there are agents even in small towns), or a 
Coronation ceremony. Despite periodic attempts to influence the for- 
malization of men’s clothes, there is a steady trend towards individual 
choice, not only in holiday wear. To hear opera at Glyndebourne a 
dinner jacket must be donned in the early afternoon in London: on 
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most nights at Covent Garden almost anything goes. It is said that now 
medal ribbons are permissible on a dinner jacket, evening-dress ‘tails 
may almost disappear. 


SPEECH AND MANNERS 


These overlap, especially when accompanied by appropriate facial 
expression and gestures, often slight. In some English people, deliberate 
suppression of all gesture at certain times is itself a gesture, but the 
pressure brought by television producers on certain public speakers has 
had odd effects. In Northern England a bright smile may accompany 
sentences which to a stranger can sound gruff, even unfriendly. That 
good manners take longer to acquire than good clothes is underlined 
when, in Pygmalion, Professor Higgins orders his housekeeper to burn 
Eliza Doolittle’s garments and ‘ting up Whiteley or somebody’ for 
new ones. Many schools, colleges and some evening classes set out 
to improve a social aspirant’s manners, and several good books can be 
consulted. Recently speech and manners have become democratized in 
certain respects, but many ‘teenagers’ have developed an exclusive 


brand of both. 
"Manners! refer 


particularly to modes of address: to superiors, 
inferiors, seniors, j 


uniors, friends, acquaintances, the opposite = 
ae А ; 
hosts and guests. To this list some observers of society add ‘horses an 


dogs'. In some parts of England the use of special phrases for these 
friends of man are class-signs. 


Though we sometimes hear 


» "We arc all middle-class now’, this belief 
would be questioned if one w. 


ere to consider: 


AMUSEMENTS AND SPORTS 


provincial city lessons arc 
ers of new ‘casino clubs’. The betting 


uash pl . Whippet 
racers do not play, or watch, polo. Public Оны афи fo ы) imm 
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upper-middles. Professional jockeys compete in flat races, but not in 
public horse-jumping competitions; in these, money prizes are won by 
people who may declare publicly that they depend on them for the 
upkeep of their horses. To give a riding lesson for pay would make them 
professionals. There have always been grumbles when a professional 
cricketer has been suggested for the captaincy of a Test team, but the 
recent abolition of any distinction between cricket amateurs and 
Professionals (‘there are no longer any gentlemenin cricket’, commented 
a right-wing weckly) may bring about several related reforms, e.g. cer- 
tain newspapers will have to decide whether to concede the professional 
his initials or take away the amateur's. 

Tuning in to a football commentary, it is usually possible after 
hearing a dozen words to decide if the game is 'soccer' or Rugby 
Union. In England there is a social gap between this code and that 
Presided over by the Rugby League. On the air, soccer players are 
called ‘Tommy’, ‘Billy’, ‘Steve’ (this applies also to professional boxers) 
but affectionate Christian names are heard less often in radio estima- 
tions of success at Twickenham. (Why do English people in particular 
laugh at the story of the foreigner who enquired ‘Please, am I in the 
queue for the Sir Thomas Stecle concert?) It is socially helpful to be 
good at cricket, golf, ‘rugger’, (‘soccer’ occasionally), squash, riding 
(English people who say ‘horse-riding’ incur playful gibes from John 
Betjeman), shooting (there are obvious financial gradings, though 
arge-scale pheasant shooting run by syndicates is said to pay its way), 
hunting (stags and foxes only), sailing and ski-running. Proficiency at 
lawn tennis, swimming, dancing (not too well), all in the right milieus, 
can help the ascender. 

Before the Second World War, ability to skate difficult figures on ice, 
especially in the so-called ‘English’ style, was a sign of financial 
Stratum, often ofclass. In London, Princes’ Ice Rink provided, for those 
with money and leisure, lessons and opportunities to achieve results 
which could be polished in Switzerland, where resorts were financially 
and sometimes socially, graded. Today numerous well-equipped ice- 
tinks in London and the provinces offer expert instruction at reasonable 
charges for many hours every day. Skates and boots can be hired: 
cheap refreshments are obtainable. To swim stylishly and strongly was 
usually possible only to the rich and those who happened to live near 
а river, but democratization has set in here, even more obviously than 
in the case of skating. 

To enjoy many leisure activities involves tipping, sometimes several 
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& 4 whom, 
people on one occasion. It is useful to know with sa stone 
when, where, how much, even how to tip. Answers to bably fewer 
аге now obtainable in easily accessible books, and we n travel is 
People are too shy to seck such information now that ine - Praten 
popular with all classes and tipping problems inre wailed reason 
against all forms of tipping are constantly heard: a ЕН ою unfair, 
for its retention is that it makes it possible to buy ехпа, e country in 
attention, a fact that Was very obvious to travellers in this 
war-time. . ‚а newly- 

Tipping is a class divider which cannot be pes pene 
arrived visitor from Australia once remarked that no wi +s tipper: 
of a tip in public could consider himself of the same gu ге nothing 
Many people are faced with the question, ‘A ар, a Pe less about 
more than suitably phrased thanks?’ Young people wen de is morc 
tipping than their elders did at the same age, since know that 
widely spread nowadays: perhaps hotel and restaurant sta |] recently: 
at lunch-time the chicf contributor of large tips was, unti 


likely to be the “expense account’ customer. 
To the social ascender 


even in the same ry 
Pupils rarely consult 
quent, and some 
village schoolmistress 


if their label only is eins 2 
d ‘photographer’, mode! , 


extent as a result of Personal Censorship, 


у important а certai 
a score of others. In this h 


cized as being ‘mainly Marx-orientated’; some may look for sexual 
interpretations whenever a problem presents itself, and find them. 

This account may appear unduly influenced by my observations and 
those of my friends—a one-man view. Butstudies based on averages of 
large numbers blur important individual differences and may ignore 
extreme cases. In our life-time important social changes have been 
made by social ascenders whose struggles have supplied sources of 
personal strength—and weakness. 
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J. P. Guilford 


Implications of Research on Creativity* 


My purpose in this paper is to glance backwards as well as towards 
the present scene, in order to gain a general view of our present under- 
standing of human creativity. From this beginning I shall attempt to 
make a number of extrapolations into the future, with special attention 
to what effects knowledge about human creativeness will have upon 
our mutual well-being. Such stocktaking is often salutary. Those of 
us who are closest to research on this subject and to its applications often 
fail to grasp the larger picture. Nevertheless, as members of society and 
as citizens, it behoves us to be concerned about the social outcomes of 
what we are doing, and we have a responsibility, from our own par- 
ticular standpoint, to express views on this subject. 

I shall begin with some general propositions about the nature of 
creativity and the relations of outstandingly creative individuals to 
their society. I shall then point out some possible effects on various 
aspects of everyday life in a number of fields, including education, 
art, the economy, the government and society in general. 


GENERAL PROPOSITIONS 


My general propositions have to do with the qi 

Ow we find creativity, its relation to intelligence, and the general 
Teaction of society to outstandingly creative persons. My first proposi- 
tion is that all have some degree of potential for creativity, although in 
the past, it was recognized in only a small fraction of the population and 
Was regarded as a divine gift. Even after Darwin laid the basis for the 
belief that the gift of creativity is inherited, the creative genius was for 

* Based on a paper presented at the symposium on ‘Implications of Creativity 


Research’, sponsored by Los Angeles State College and the Chouinard Art Insti- 


tute, and held at the Huntington-Sheraton Hotel in Pasadena, California, on 


March roth, 1962. Such a topic seems very appropriate in a volume in honour of 


Professor Cyril Burt, who has made so many creative contributions to psycho- 
logical and educational measurement. 
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a long time treated as a kind of genetic sport or rare exception. There 
was an attitude of inevitability and fatefulness towards creativity, which 
offered little hope either of understanding it or of being able to do 
anything about it. 

More recently psychological thinking has changed all this. Since 
Galton, himself a genius, initiated the first study of individual differences 
eighty years ago, more and more psychologists have accepted the axiom 
that most human traits exist in varying degrees in the population. The 
genius simply stands out because he is near the top of the creativity 
scale. Anyone is prepared to recognize that even among geniuses there 
are differences of degree; there are greater geniuses and lesser geniuses. 
And the variation does not stop there; it extends down through the 
population, most of whom are inconspicuous in this respect. The 
adoption of this axiom of broad variation in creativity has, more 
than anything else, made possible present-day scientific investigations 
into the nature of creativity. No longer does one need to find the genius 
for study in one’s investigation of the subject. 

My second proposition is that creativity is not a uniform or unitary 
commodity. Let us not be deceived by the fact that ‘creativity’ is a 
single term. Let us not make the semantic error that one noun neces- 
sarily stands for one thing. No two people are creative in exactly the 
same way. In addition to quantitative differences there are also quali- 
tative differences, Analysis shows that there is no one creative ability; 
there are, instead, quite a number of different abilities that contribute 
to creative performance. It is also the rule rather than the exception 
that each creative person tends to stand high in some abilities and lower 
in others. The person uniformly high in all, like Leonardo da Vinci, is 
the rare exception. 

A third axiom is that Creativity is an aspect of intelligence, not some- 
thing apart from intelligence. Research findings over the past 25 years 
indicate that the conventional conception of intelligence is extremely 
narrow. The question is often asked, "What is the relation of crcativity 
to intelligence?’ The answer is that if ‘intelligence’ is conceived as 
broadly as it should be, it logically includes cteativity. This does not 


downgrade either creativity or intelligence; it upgrades them both. 
Those who ask, "What is the rclation of creativi 
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Ishould at this stage makea distinction between creativity and creative 
productivity. From my somewhat circumscribed point of view, as a 
Psychologist concerned with a basic science, creativity means potential 
for creativeness. Whether or not a creative person is creatively produc- 
tive depends upon a number of other circumstances, including his 
Special motivations and his environmental stimulation and opportunity. 
The Aptitudes Research Project carried out at the University of South- 
ern California has concentrated on aptitudes or abilities entering into 
creative thinking, on the assumption that this approach will yield the 
Most intimate information concerning creative potential as well as the 
nature of creative thinking itself. We also believe that on the basis of 
such information we are well prepared to do something about crea- 
Чуну in individuals Other contributors to creative potential and 
Creative productivity are general motivational traits of needs, interests 
and aptitudes, These qualities can and are being investigated from 
the standpoint of individual differences, as well as by other 
approaches, 

„Itis well known, of course, that society tends to damp down crea- 
Hve production. This is the last major proposition in my list. The 
creatively productive person is generally envied, misunderstood and 
mistrusted. He is upsetting to comfortable ways of thinking and doing. 
Sanctions of various kinds are applied to him whenever he becomes too 
much of a threat, Although our society no longer literally cuts off the 
heads of those who think too differently, there are still some extremists 
among us who would apparently do so if they could, and there are 
modern societies that do, in fact, treat deviants in such a manner. 


PRESENT STATUS OF KNOWLEDGE 

Most of what we know about the nature of creativity and creative 
Productivity has been learned during the past dozen years. New in- 
Interests in the subject sprang up spontaneously from several directions 
almost exactly in the middle of the century. These interests have been 
Varied, so too, have been the methods of investigation. Industries had 
been clamouring for more creative scientists and engineers. The cold 
War generated needs for improved weaponry of defence at an acceler- 
ated pace. Entry into the space age stirred imaginations. There was 
increased leisure time and there was the do-it-yourself movement. 
Sputnik number one focused attention upon our faltering educational 
System. In America, not the least of the stimulating conditions has been 
а new surge of interest in the arts. 
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APPROACHES TO INVESTIGATION OF CREATIVITY 


In order to appreciate the effects of researches into creativity on our 
future, it is necessary to give them at least passing attention. The broad 
areas of investigation include the psychometric approach, which aims 
to determine the basic qualities—abilities and other traits—that all of 
us have to some degree and that contribute uniquely to creative per- 
formance. This method has been followed almost exclusively by the 
Aptitudes Project at the University of Southern California. Another 
approach, also concerned with individual differences, has concentrated 
on the differences between qualities of recognized, creative groups, such 
as top architects, writers and mathematicians, and qualities of persons 
hot so recognized. This is the method chosen by the Institute for Per- 
sonality Assessment and Research at the University of California at 
Berkeley, under the direction of Donald W. MacKinnon. . 
Other groups have been concerned with the prediction of creative 
output—in the form of science, for example, as in the investigations 
at the University of Utah, under the direction of Calvin W. Taylor. 
The information from which such predictions are attempted includes 
à great variety of trait assessments, biographical data and working 
conditions, Still other groups are concerned with methods of training 
children and adults in more creative ways and the evaluation of train- 
ing methods. Two centres of such investigations are to be found—one 
г at the University of Minnesota, under the direction of E. Paul Torrance, 
the other at the University of Buffalo, with its Institute of Creative 
Education. This Institute has become a kind of national clearing-house 
for information on teaching for improved creativity. 


SOME BASIC FINDINGS 


From the psychometric approach we have learned a great deal about 
‚ te nature of creative thinking and problem solving. Several cate- 
gories of abilities play direct roles in creative operations of various 
Kinds. There are a number which have to do with fluency 
of thinking. By fluency we mean the facility with which ideas are 
called out of memory storage for use in new situations. Psychologists 
who are psychoanalytically inclined point out that the creative thinker 
is in close contact with his unconscious. I am not sure what this 
means, but I thiuk it means much the same as does my definition of 


fluency of thinking; the case with which we use stored information 
when we need it. 
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Another category of creative-thinking abilities is known as flexi- 
bility. Flexible thinkers are relatively free from dominance by fixed 
ideas and habitual ways of solving problems; in fact, they are free from 
rigidity in thinking. Originality falls in this category. The flexible 
person is able to strike out in new and unexpected directions in order 
to achieve novel results. A third category of creative thinking is called 
elaboration. This means that, given certain information the thinker 
can produce one addition after another, even to minute details, and 
arrive at an elaborate, finished product. 

These three kinds of ability—fluency, flexibility, and elaboration— 
belong logically in a larger category known as ‘divergent production’. 
The ‘production’ aspect of this term means that the person produces 
new information from given information. The ‘divergent’ aspect means 
that in producing new information, the thinker goes off in different 
directions. The answers are not fully determined; there is no one ‘right’ 
answer, as in a contrasting category of thinking known as ‘convergent 
production’. ч ү 

When I say that there are categories of fluency, flexibility and elab- 
Oration, I mean several things. First, each of the three applies to different 
kinds of information, whether that information is concrete or per- 
ceived, whether it is abstract, in the form of symbols and concepts, or 
whether it is involved in inter-personal relations. Second, different 
kinds of outcomes are involved. Flexibility may be of the kind that 
involves jumping from one class of ideas to another, or of the kind that 
involves habit breaking, change of strategy or attack, or a revision or 
transformation of the way in which things look to us. Fluency depends 
upon the kind of idea involved, whether it is simple, as in the case of 
а single word, or complex, as in the case of a sentence, or whether it 
Involves relations. All these variations demand that different and 
Separate kinds of abilities be fluent and flexible. Such findings provide 
а basis for the proposition that creativity is not a unitary thing. The 
implications for education, particularly, are most significant. 

Studies of distinguished creative architects, writers and mathe- 
Maticians, and of the individual differences of the general run of 
People reveal certain other qualities that go with creativity. The 
Creative individual is a person with an inquiring nature and broad in- 
terests. He observes and he remembers. He is likely to have above- 
average aesthetic and intellectual interests, and little regard for routine 
types of activity. If a male, he generally has more feminine interests 
and attitudes than the average man, but he is not necessarily effeminate 
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in appearance or behaviour. He is an independent thinker, holding to 
his own set of values. He is confident, self-assured and even self-asser- 
tive, yet has below-average social interests, Although traits such as 
these stand out among mature individuals who have achieved places of 
Tecognition in their professions, we cannot say that they distinguish 
creative people in all professions, nor can we say that all of them are 
apparent in the young, pre-professional, creative individual. . 
In studies of research and development personnel at work, either in 
industry or in the armed services, much has been learned about the 
effects of management, supervision, psychological climate and working 
conditions upon creative output. Programmes for training in creative 
thinking have been developed and applied, and stock procedures or 
strategies for attacking different kinds of problems have been tried 
out and taught. There are many inter-personal problems in fitting the 
independent-thinking scientist or engineer into an organization and 
in motivating him to achieve maximum productivity. Such investiga- 
tions are now in progress. Their chief relevance here is to help illustrate 
the great complexity of the problem of promoting creative productivity, 
even after we have assembled people with sufficient creative potential. 


FUTURE IMPLICATIONS 
EDUCATION 


The most direct implications and applications of our knowledge of 
creative dispositions will be found in education, from the pre-school 
through the graduate level. Since many aspects of creativity 
belong in the general area of intelligence, the applications are of one 
piece with those arising from the components of intelligence in 
general. 
y of intelligence leads to the general conclusion 


that from the standpoint of scientific psychology, the individual is an 
agent that deals with information i Psychology, the individu 
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nature of the components of intellect gives this objective a far richer 
and more definite meaning. 

The first important deduction is that there are generalised intellectual 
skills as well as specific skills. The learning theory of most psycholo- 
gists during the past 30 years, based largely on the knowledge of how 
lower animals learn, has emphasized specific skills to the neglect 
of the more general. Each component of intellect may be regarded 
as a general skill for dealing with a certain kind of information in 
a certain way. The nature of the skill suggests the kind of exercise 
needed to promote its growth. This implies the application of sets of 
exercises, cach tailored to develop a unique kind of intellectual skill 
that has gencral use and significance. 

A catalogue of the different kinds of skills would be a rich source of 
information on which to base curriculum development. There should 
be an attempt to sce that a child has opportunity to exercise all the 
general skills. He can even be made aware of the nature of each, and 
having tried himself out in all of them he can learn in what direction 
heislikely to develop most rapidly and where his greatest interests lie. He 
can be expected to develop minimal levels in all skills that have personal 
and social value, whether they have to do with concrete things, withsym- 
bols, ideas or people. And he can be encouraged to achieve much more 
than minimal status in skills for which he has special aptitude and interest. 

While on this subject, I should like to point out that there is much 
misconception regarding the ‘gifted’ child. The current definition in 
California (by state law) is the child with an intelligence quotient of 
130 or higher. The intelligence quotient is a fairly good index of 
whether or not a child will obtain good grades in academic subjects, 
but so far as general intellectual assessment is concerned, it is seriously 
limited. There are numerous ways of being gifted. Our present method 
of selecting, on the basis of intelligence and grades, favours the more 
docile, compliant, conforming grade-getter and may miss some 
potentially creative geniuses or near-geniuses. 

The components of intelligence that appear to contribute more 
directly to creative performance may be regarded as generalized skills, 
subject to improvement with practice. There is plenty of evidence that 
Scores in tests of the components of fluency and flexibility can be 
raised as a consequence of taking a course on creative thinking. The 
results are not such as to make us expect miracles, but there is observ- 
able improvement: students come away from such courses with more 
self-confidence and greater skill. 
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Exercises have already been designed for courses on creative thinking 
for both children and adults. There would probably be greater im- 
provement and wider applicability of the learned skills if such exercises 
were developed in connection with ordinary courses. | 

Teachers of art often point out the advantages of their subject for 
promoting creativity in children. Certainly the opportunities are there, 
but they depend upon the attitude of the teacher and the way in which 
he teaches. In some art courses in American public schools, when 
Thanksgiving comes, all children draw and paint turkeys—some 
particular, standard turkey, perhaps. The teacher may tell the children 
exactly how it is to be done. Woe to the child whose turkey deviates. 
This is no way to develop initiative and creative habits. Is it any wonder 
that some children develop the habit of asking, ‘Teacher, what do you 


want me to do next?" 
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ged attitudes and 


Gd Umm 537086 arious components of 
intelligence at appropriate intervals. Such information should be 
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tion was implied earlier in this paper, but much more important is 
accessibility to that information. And information should be obtained 
by the student in ways that are favourable to learning. We remember 
best and with greatest potential usefulness those things that we discover 
for ourselves and that have greatest meaning and significance. The 
active young child is thrilled by his discoveries. We should encourage 
the learner to seck information actively, not to be a passive receiver of 
information that is fed to him. Information passively obtained is not 
likely to be functional. 3 


THE ARTS 


Artists are not all exceptionally creative just because they are artists. 
They differ very much among themselves in their notions of what 
Constitutes creativity in artists or in art. There are at the one extreme 
craftsmen and at the other innovators, while others combine both 
kinds of talent, | 2 
Speaking of artists, I have in mind the many kinds of art—painting, 
Writing, music, architecture, drama and their various sub-groups and 
relatives. Because of certain parallels, and in spite of different skills 
needed in the different arts, we can speak of the general ways in which 
artists can be creative. It is agreed that in his productions the artist is 
expressing himself, which means he has a message or at least a theme. 
His theme is one point at which he can show exceptional creativity. 
Other points at which novelty can be shown include his art form and 
his materials, his technique, his style and the manner in which he 
Succeeds in getting his message across. 
_ What is likely to be the effect upon the arts of the general surge of 
Interest in creativity? Those of us with cultural, and especially with 
aesthetic interests, will hope and expect that it will be generally 
beneficial. Compared with members of other cultures, not only older 
European but some of the more primitive human cultures of today, 
the average citizen of the United States has shown in general an unusual 
indifference, even disdain for art. Perhaps this is partly a tradition 
coming down to us from the Puritans, the Quakers and other groups 
who forswore beauty in favour of plainness. Perhaps some of it arises 
from the habits of the pioneers, who were too busy conquering а 
continent and developing its resources to have time for cultivation of 
the arts, beyond the minimum simple forms that they enjoyed. Per- 
haps our efforts to make sure our young boys are masculine and the 
fact that art has appealed more to the feminine disposition, have had 
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something to do with our general reserve with respect to art. To a large 
extent, too, the arts, like sport, have been treated as a spectator’s plea- 
sure. Active participation has been left to those with exceptional 
skills. 

However this may be, we do not find a very large proportion of 
the American population engaging in the production of art objects, 
such as we find, for example, among American Indians, among Mexi- 
cans or in Japan. Anyone who has achieved a creative object, in art or 
elsewhere, knows of the genuine satisfaction that such an achievement 
can bring. Too many of our growing citizens have been denied that 
kind of satisfaction. A higher value placed on creative expression 
and a greater tolerance for the range of activity attempted by a child, 
boy or girl, may be all that is needed to yield a new crop of artists, 
even if many are only of the do-it-yourself variety. 


THE ECONOMY 


We all know how the health of the American economy has been given 
a great upward thrust by the introduction of some important innova- 
tion: the automobile, the motion Picture, radio, television and so on. 
Minor stimulations are also applied by, for example, such diverting ob- 
jects as the hula hoop or the yoyo. The inventive thinking of a very 
few individuals was largely responsible in each case. In addition 
to the imminent expansion of colour television, international tele- 
vision and the introduction of travel in outer space, there are other, 
as yet unknown, innovations to co 
feed, and thereby, we hope, 
will arise from the creative thin 
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ago, some people were calling for a moratorium on inventions so 
that the country could catch up. We do not need fewer new 
ideas; we need more. No one can tell just when they may provide 
the key solution to important problems. 


THE GOVERNMENT 

All governments of socictics such as the United States face perennial 
problems and unexpected crises which call for imaginative solutions. 
Facing our own national government there is the race between 
rising costs and the need for higher incomes. There are demands from 
поізу minorities. There are failures of local government and cries for 
increased services from the federal government, as well as cries against 
losses of freedom. There is rising unemployment in the wake of the 
increasing installation of automation. Strife connected with racial 
integration and civil rights still mars the larger family picture, and 
agricultural surpluses are always with us. 

As weallknow, problems in foreign relations present the government 

of the United States with exasperatingly complex difficulties. In the past 
we have not shown sufficient imagination in dealing with these. 
There are some signs of improvement, but more creative thinking 
and bold new solutions will be necessary before we can say that the 
difficulties have been adequately met. In the problems of everyday life, 
be they great or small, there is rarely only one right answer. Realization 
of this principle would help a great deal, for it would open up many 
avenues of thinking that might otherwise remain closed, and it would 
rid us of the paralysis that has too often prevailed while waiting for the 
onc ‘right’ answer to arrive. 
. Those of you who are concerned with personnel problems with 
industry and with governmental agencies, will ask whether tests ofnew- 
ly-discovered, basic aptitudes will help materially in selecting inventive 
Scientists, engineers, administrators and other personnel. About all we 
can say at this time is that wherever the new components of intelli- 
ence play roles in the success of inventive personnel, tests of them 
should add here and there to better selection than is now possible with 
traditional tests. Their contributions to selection would be unique; 
they would duplicate present predictions very little. : 

One should not expect too much of tests of these new aptitudes 
tomorrow, however, or even the day after tomorrow. Since the in- 
tellectua] tasks in any occupation at professional levels are very com- 
plex, it is likely that no one aptitude plays an exclusive role, or even an 
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outstanding one. A combination of tests of different basic aptitudes is 
needed for each selection situation. The combination may vary from 
one group to another within the same occupation, as well as from one 
occupation to another. Which combination of tests will serve best 
in any particular situation will have to be determined on the basis of 
developmental research. To one who is looking for highly creative 
personnel, I would say that he should not confine his attention to tests 
of divergent-production abilities, for many other kinds of abilities 
contribute to creative output, depending upon the circumstances. 


PERSONAL LIVING 


We all have personal problems, whether financial, emotional or 
inter-personal in origin. Some reach the attention of daily news- 
papers, some even the attention of psychologists and psychiatrists, but 
the great majority are handled by the individual himsclf, sometimes 
with the help of family or friends. From the marked increase, recently, 
of psychologists and psychiatrists, one might conclude that such prob- 
lems are growing in number and severity, or that individuals are 
giving up trying to reach their own solutions, or that in larger numbers 
they are refusing to live with anxiety. Some of my colleagues will not 
thank me for saying so, but I think it is time to start a do-it-yourself 
movement in the solution of personal problems. 

With some concern for the development of creativity in children, I 
have had misgivings about the emphasis on personal adjustment in 
education; not only because so much attention to personal adjustment 
and the development of ‘good’ personalities has diverted attention 
from development of intellectual skills, but because in some places a 
certain kind of personality has been regarded as ideal. Where such an 
ideal has been set up as a goal, children have been encouraged to ap- 
proach that standard pattern. This is one important levelling process to 
which many children have been subjected, the other serious one being 
the pressure toward mediocrity in intellectual performance. From such 
sources of pressure, the end-product from our schools might well tend 
to be a collection of happy, but mediocre, conforming manikins. 

Personal and inter-personal problems involve what I have called, 
in my general theory of intellect, ‘behavioural’ information. Be- 
havioural information includes our knowledge of the perceptions, fecl- 
ings, thoughts and intentions in the minds of others and in our own 
minds, to the extent that we can become aware of them. It has been 
further theorized that abilities to cope with such information intelli- 
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gently are completely parallel, but distinct from, abilities to cope with 
other kinds of information, concrete and abstract. 

Problem solving in connection with behavioural information should 
therefore be similar to problem solving elsewhere, and we should give 
the child exercises in solving such problems as we do in connection wi 
other kinds of information. The basic and somewhat general abilities 
involved should be regarded as a group of intellectual skills, like other 
intellectual skills. This would be a much more positive approach than 
waiting for scrious problems to arise and then applying externally 
imposed solutions. 

In the process, the child would develop skills in the evaluation of 
solutions to personal problems—let us hope that the criteria would not 
be in the form of an ideal pattern of personality to which all should 
aspire, The essence of democracy is respect for the individual, which 
includes the right of cach person to develop in his own unique way, 
so long as his conduct is socially tolerable. The emphasis on equality in 
all respects, where equality is taken to mean uniformity, is а mistaken 
attribute of democracy and defeats steps toward creative social progress. 

We are aware, of course, that much instruction on mental hygiene 
attempts to prevent personal and behavioural problems. It is also true 
that those who deal with individuals who have present difficulties, not 
only aim to cure these but attempt to prepare the patients to meet 
future problems. There are, in America, adult education programmes 
under the heading of ‘sensitivity training” aimed, apparently, at 
improving skills in empathy or what I would call behavioural 
cognition’. 

In these three instances—mental hygiene, Ж x 
training—there is a recognition of the possibility of acquiring skills 
through practice; in these instances, skills dealing with personal inter- 
actions and personal adjustment. How much better those goals co 
be realized if we could delineate the kinds of skills that can be developed 
for dealing with behavioural information. Knowledge of the nature of 
such skills would suggest the kinds of exercises needed. It will probably 
be found that readiness for solving personal problems in creative ways 
depends on divergent production and evaluation, where the informa- 
tion is behavioural. 


therapy and sensitivity 


_ HUMAN SOCIETY к 
Problems of enormous scope arise both on national and porn 
scales, problems that call for bold, new solutions. The most immediate 
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international problem is how to keep the peace in a world of political 
turmoil. 

The second international problem is less immediate but more dan- 
gerous for the future, and it is related to the first. How can we put 
restraints upon the exploding population? Recently there appeared in 
the newspapers the fantastic prediction that if present indications are 
correct, by the year 2026, only about 65 years hence, there would be 
standing room only for the human race. Regardless of how fantastic 
this prediction may be, our children are in for trouble. Do we have the 
inventive capacity and the political genius to solve this problem? 

The fact that America’s enthusiasm for increasing creativity is 
spreading to other parts of the world may be of some help. Alex 
Osborn’s book Applied Imagination has already been translated into a 
number of languages. There are indications that efforts to increase 
creativity have occurred even in Red China. Perhaps the first reaction 
to hearing that onc of our so-called ‘secret weapons’ is known behind 
the iron and bamboo curtains would be one of increased anxiety on 
the part of some of our most anti-communistic citizens. On second 
thoughts, however, if the cultivation of creativity leads to independent 
thinking, and if this independent thinking spreads to other affairs, it 
should also lead to rejection of thought control and of other restrictive 
pressures of highly controlled, collective societies, in favour of more 
democratic methods. 

In American society, the emphasis on creativity should do more than 
anything else to counteract the recurrent waves of anti-intellectualism 
and the perennial indifference towards intellectual excellence. There 
should be a growth of tolerant respect for ideas. The constitution 
of the United States provides the right for anyone to express and to 
promote his ideas; and it balances this right with another, the right to 
criticize. It appears to have been the intention of the writers of our 
constitution to maintain a full interplay of divergent thinking and 
evaluation. The former permits us to examine all possibly pertinent, 
logical possibilities and the second guards against mistakes. Thus, in 
our efforts to make idea-generating citizens, we also have the re- 
sponsibility to teach them how to evaluate. Evaluation implies well- 
considered scts of values, which takes us into the realm of philosophy. 

I shall end this discussion by presenting a thought involving points 
at which creativity touches biology and, indirectly, philosophy. It is 
safe to say that there are at least some parallels between creative think- 
ing and the processes of evolution if, indeed, it cannot be asserted that 
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creativity is firmly based in the evolutionary processes themselves. The 
parallels may be stated first in this manner. Darwinian conceptions of 
evolution lean heavily upon three principles: variation with respect to 
a trait, survival (or non-survival) and, if survival, then conservation of 
the trait variation. The parallels in terms of intellectual operations are 
quite clear. Variation corresponds to the kind of operation called diver- 
gent production, including fluency, flexibility and elaboration. Sur- 
vival vs. non-survival is the grand test of any biological innovation. 
A biological innovation is tested and found good or found wanting. 
The survival test corresponds to the intellectual operation of evaluation. 
The conservation of the new trait corresponds to the intellectual opera- 
tion of memory. A molecular alteration in the form of a gene is a 
recorded memory of a racial characteristic. Testing is more or less 
continual, for changed environmental conditions may alter standards of 
evaluation. 

Only onc fact prevents us from going all the way in suggesting that 
the creation of new inherited human traits is a matter of creative prob- 
lem solving. This is the traditional conception of the nature of muta- 
tions, a conception that has persisted for a long timc. Mutations have 


been commonly regarded as being produced by ‘accidental’ forces 


from without the organism, for example by cosmic rays. So far as I 


know, there is little or no popularity for the idea that an organism 
itself may initiate any of its own mutations. However this may be, it 
would seem desirable to keep some degree of openness of mind with 
tegard to the theory of the sources of mutations. After all, there may 
be more than an analogy to the production of new ideas. 


SUMMARY 
Potential for creativity is not a single ability but rather a collection of 
a different degrees 


different abilities, each of which can be possessed ir 
by cach individual. Persons recognized as creative stand high іп a num" 
ber of these abilities, along with other intellectual abilities. | 
Creative abilities may be thought of as generalized skills, and like 
other intellectual skills they can be developed through appropriate 
Practice. Such development has already been demonstrated, giving 


education in gencral a new interest in intellectual growth. Promotion 
of growth in creative qualities is a responsibility of teachers in almost 
any subject, with some subjects offering more opportunities than others. 
Even minor improvements in creative skills and an altered climate that 

ysofliving. 


a i 5 . . 
Ppreciates creative effort could yield great changesin our wa 
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Numerous problems in connection with economy, government and 
with society in general, call for imaginative, creative solutions. There 
is usually not just one right solution to a problem in these areas of 
living, but many possibilities, some of which are better than others. 
Thus evaluation is another intellectual quality that needs cultivation. 
But evaluation is often best suspended until ideas are well generated. 
Blanketing critical attitudes and climates should be avoided. Further- 
more, if we want independent thinking, we shall have to reward it and 
not confine our acclaim to thinking that conforms. 

Scientific research during the past decade has brought creativity 
down from the clouds and out of the mists, giving it dimensions the 
knowledge of which enables us to do something about it. Although a 
general increase in creative productivity in our population should 
naturally introduce some new social problems, these, too, can be solved 
imaginatively. We can and must learn to live with increased creativity, 
for without it we shall probably not live at all. 
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Gardner Murphy 
The Nature of Man 


One way of approaching the nature of man is to start with the context, 
the known universe or the ‘author of nature’ delineated by philosophy 
or religion, working in the manner of contexts from this larger nature 
down to the specific nature of mankind. This is indeed close to what 
is done in theological systems which start with pantheism or with 
monotheism as the most rational, or the most obvious, or the only 
tenable creative principle. From this vantage-point man would be the 
Sort of thing which will emerge as the highest creation of a cosmic 
Creative force. God makes man in his image, perhaps as a сору ог asa 
Creature cast by a mould, or by some principle of antithesis, like the 
photographic negative from the positive. Man is thus by nature divine, 
ог ‘a little lower than the angels’, or he has the gift of reason because it 
is there in cosmic structure to start with. Thus we may, as in the gnostic 
System, work downwards from a principle of emanations or a des- 
cending series of creative acts, or we may, with a single supreme сгса- 
tive act, express the universe in a single impulse, as some astronomers 
think the universe was launched perhaps five billion years ago; and 
from this particular kind of creative act as imagined by the particular 
astronomer or theologian everything else will follow, at least within 
the general limits set by one theory of the nature of the creator and the 
Creative act. 

But there is a very different principle which is equally open to us, 
namely, to start with the simplest kinds of realities and proceed by a 
process of synthesis. The ancient Greeks loved to select some single 
principle—the universe is made from water, or air, or fire, or strife, 
or mind, or small hard material particles, or numbers, or pure ration- 
ality, or what have you—and by processes of accretion, or complica- 
tion, or dialectical opposition, or structure, or diversification and inte- 
gration (in the manner of modern evolutionary theories) arrive at 


high-level syntheses which still had in them the cast, the atmosphere, 
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the form, the odour, the meaning, the structural thythm, of the original 
stuff, substance or act. Most attempts to find the nature of man have 
concluded, ‘Here it is, right in the primordial stuff’. If you are Demo- 
critus or Lucretius, starting with the logically defensible concept of 
small material particles in motion, you ultimately derive the nature of 
life and of man. If you start with the Pythagoreans and you see the 
simplicity and all-embracing, clarifying effect of number theory upon 
the effort to understand, you conclude that a rational universe is de- 
tived from the ordering of numbers. The numbers, in relation to special 
kinds of quantitative limitations, such as those of space, give you the 
perfect structure of music, as known to the Greeks, or explain the 
aesthetic as well as scientific implications of natural numerical order. 
As Edna St. Vincent Millay has it, ‘Euclid alone has looked on beauty 
bare’. 

The first philosophical method, conceiving man as derived from a 
cosmic context, has therefore swept down the skies to the last particle of 
dust, even to the ‘dust to dust’ which is man, onc with the carth of 
which he is compounded. The other method, working from simple to 
complex, has started with the primordial dust of Democritus’ system, 
and in a whirling-upward vortex has created the highest rational being 
known. And it may go on to extrapolate one vastly higher. 

It is, of course, entirely feasible to use both these methods, and to 
proceed from the two ends at the same time—making man midway 
between the least and the greatest. Eddington points out that man is 
midway between the electron and the whole cosmos, in the sense that 
the number of electrons in the living body is 10,29 and the mass of 
man’s body in such units raised to the 29th power is the mass of the 
known universe. Many have thought of man as midway between the 
infinitely small and the infinitely great, and what is more to the purpose, 
midway in all sorts of qualities or degrees of reality or fulfilment. As 
a matter of fact, he has to be. If man is to be, as another school of Greek 
philosophy had it, ‘the measure of all things’, he must be able to look 


the greatest when compared with that which lies below, and the least 
when compared with that which lies above. 


ymmetry, is to imagine man 
g and minimizing tendencies, 
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the place where the forces which belittle and the forces which aggran- 
dize mect. He can be a unique synthesis of the greatest and the least, 
or if you prefer, he can be a synthesis of all the realities which exist in 
this universe, and therefore at a midpoint on any quantitative dimen- 
sion which connects the greatest with the least. He сап be a macrocosm 
and a microcosm at the same time, because the greatest is nothing more 
than an elaboration of what he already is, and the least is nothing more 
than a perpetual reduction of him, without essential change, to his 
lowest or his simplest form. 

He remains the measure of all things, but in many different senses 
of the term, Perhaps the most congenial to modern thought would be 
the statement that he contains within himself the raw stuff, form and 
active principle of that which is simple, fundamental and eternal in 
cosmic structure, and at the same time he is a promise, a forward 
reference, to all that can be fulfilled. He can therefore be known best 
by striving first to define what we know of the least, then what we 
know of the greatest, and finding a sound method of interpolation 
between the two. Don’t make him too divine or too trifling, for that 
would be eccentric. The one would inflate his ego; the other humiliate 
him beyond tolerance. Keep proportion. Maintain the Golden Mean. 

Remember you are nothing but a man’, as a wretched slave said toa 
Roman conqueror in the very midst of his triumph. ‘A man’s a man 
for a’ that,’ said Robert Burns in protest against too much of ‘vile 
Carth and miserable sinners’. i 

It would, however, be more in keeping with the modern spirit 
to say that it is not just the algebraic mean that concerns us, but rather 
the creative process. Reality for us in the modern thought age is 
that interaction of opposites which gives the emergent, the new, 
the light that never was on sca or land. It is not just the dialectic 
ОЁ opposites, but specifically the interaction of those opposites which 
have to do with complexity, grandeur or spontaneity that produces 
obeisance in the scientifically-oriented, but still worshipping, mind of 
today. Find where the cosmos and the infinitesimal meet in a flash, or 
in an equation where order, beauty, truth coalesce, and there you have 
the potential nature of man. A more congenial way of stating it 
would be to ask the very best of man, set your sights as high as you 
can and at the same time look at all his baseness and capacity for 
evil; deny nothing; take it all and try to create a picture which con- 
tains in truc and undistorted totality both what he is and what he 
may become. Provide Jonathan Swift’s world of Lilliput, where Gul- 
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liver is a giant among the little people; provide also Brobdingnag, 
where the doll-like little Gulliver is lovingly cared for by the towering 
‘little girl’ Glumdalclitch. And provide the inferno and the paradiso, 
the unutterably horrible and the unutterably sublime. Start neither 
by overconcern with the little nor with overconcern for the great, but 
with all that can be learned by the observation of both. Our task then 
will be to proceed from the little, and from the great, and sec where 
the two meet; but likewise to close in upon man from all the other 
poles in all the dimensions in which his life can be viewed. 

Starting then from the very small and proceeding to the very 
large, we seem to have today a fulfilment of Democritus’ concep- 
tion of the universe made of particles, all of which are in some sense 
fundamentally alike. Democritus had atoms of different sizes and 
shapes, and his Epicurean follower, Lucretius, beautifully extended 
the conception. Particles are not all exactly comparable—cut from the 
same bolt, if you like—but they are all alike in some ultimate sense, 
being particles subject to general laws involving attraction and repul- 
sion, organization into groups, and a subsequent scattering back into 
their elemental form. They all move in time and space; they all struc- 
ture themselves, in fact, into such complex compounds as permit the 
treatment of the compounds themselves as special units (essentially as in 
solid geometry). They also attract and/or repel one another; they con- 
stitute dynamic systems. Thus electrons and protons in combination 
can give atoms, and the atoms in aggregation can give molecules, and 
the molecules in aggregation can give a matrix from which cells 
arisc. It turns out then that the universe is 'compounded of* particles 
which in increasing complexity give a hierarchical structurc. 

From this point of view, the first answer to the question—what 
is man?—is that he is a compound in which the laws of compounding 
are just asessential tohisnature asis the stuff of which he is compounded. 


m or mechanism-vitalism issue 
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This may seem to some to be the last gasp of vitalism. But in point of 
fact the concept of organization is of such central importance 
її modern science and philosophy that nothing of any real im- 
Portance appears to have been lost from the vitalistic tradition. A 
Pantheist or a theist could, if he liked, speak of the organizing principle 
as the breath of life; or in analogy with the old figure of speech about 
fire as creator, one might comfortably talk of the ‘spark of life’ or of 
some super-enzyme which is, in fact, the creative élan vital of Bergson, 
ог could well be the ‘one eternal purpose’ of a self-fulfilling cosmic 
Process. Man, then, while being ‘resolved’ to the almost infinitely 
little and its compounds, comes phoenix-like to a new life in which the 
Process of compounding him remains central to the drama. 
_ Something is beginning to be learned about these laws of compound- 
ing as they are studied by chemists and biologists, by psychologists and 
Y social scientists. Indeed, the attempt is repeatedly made to demon- 
Strate that they may indeed be similar at all levels where life is 
found, Those who occupy themselves with ‘general systems theory’ 
аррсаг to be making a reasonable case for the view that at least here 
and there the basic form of compounding and integration, even in its 
mathematical expression, may carry over from one formal level of 
the life-process to another. Thus Miller, Rapaport and Kluckhohn 
make a vigorous effort to show that the evolution of language and 
the evolution of systems of value obey basically similar laws, and are 
capable of being expressed in the same formal terms. 

If, however, man is more complex than other animals, and if the 
Structure of human society is in some ways more complex than the 
Structure of the individual organism, it is possible that there are some 
modes of compounding which appear in man, and especially in society, 
which never appeared before in the history of the universe. This would 
mean that no matter how broad the laws of general compounding, 
there are in addition some specific laws which apply only at these 
highest levels. Man would thus be unique in some respects, and indeed 
each level of his social organization, as his social life develops, might 
be unique. It may be that the scientific-technological kind of man 
Now coming into existence will represent an emergent, which quite 
literally is built on laws of compounding or integration which had 


no place before in the world structure. 
In a formal sense such new laws could be derived from a sort 


of pre-existing matrix in the sense that any new number you can 
think of, no matter how big, exists latently in a presumed cosmic order 
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of numbers; or that any chemical element which you can produce in the 
newest electric furnace, though terrestrially entirely new, was in- 
herent in the basic lawful system of the physical sciences; in a new 
star a ferocious temperature may create a compound which never could 
exist before. Such new elements are still derivatives, as it were, from 
fundamental axioms in the structure of the universe. They would not 
be created by an arbitrary fiat transcending existing law. But they 
would be new in the simple sense that they had never appeared. From 
this point of view, man is really new as he moves from step to step in 
organizational structure. He realizes much that never existed before. 
There is, in a sense, fully and genuinely creative evolution. 

But some thinkers want creativeness, or newness, in a much more 
radical sense. If the basic laws of structural organization are merely 
being carried to a higher level, extrapolated into new complexities, 
we have failed to utilize Bergson's conception of the truly creative; 
we are still living in the same old prison-housc psychology against 
which Bergson protested with the question: ‘Is there really anything 
new under the sun?’ Something in us, perhaps as primitive as the 
infant's struggle to unwind himself from the blanket, wants to say 
‘no’; the act of creation will give man quite literally a fulfilment, 
and not just a fulfilment of what he is but of what lies in utterly 
unstructured form—that which is only potential in an abstract sense, 
that towards which there are no arrowheads of today recognizably 
pointing. Perhaps William James’ ‘arbitrary spontaneity’ is the best 
phrase to convey this sense that from the life processes and laws that 
we know, and even from all those life processes and laws that we do 
not yet know, or never can know, no safe prediction can ever be made. 
Against the resulting conception of true indeterminism (not at all the 
simple ‘uncertainty principle’ of Heisenberg, but an absolute nihilism 
regarding ultimate causality) the scientific temper of today would seem 
vigorously to protest. For all that, such concepts hammer at the door; 


and if not the men of today, then the men of tomorrow, will have to 
let them come in and sit down and say their say, 


When we turn from the approach in ter: 
trasting approach in terms of big-to-litde, when we look not at 
microcosmic but at macrocosmic Perspectives, we are faced with an 
historical and a substantive picture of the evolvin world order. We 
ask ourselves, as did the ancient Greeks: Is it бозы that more funda- 
mental than the particles are the trends which express themselves in 


ns of little-to-big to a con- 
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the perpetually changing order of the world, the law of change as 
expressed by Heraclitus in fire and in conflict? Fire is the first principle, 
and its embodiment, strife, is the ‘father of all’. The Greeks saw that 
there was more than a harmony of the spheres in cosmic structure. 
There was strife, a primordial conflict between component parts, 
which in a certain sense was the obverse side of the exquisite harmony 
itself. It is a world of vast celestial spaces, and of whirling bodies which 
occasionally engender, at immense temperatures, new stars betokening 
that unity, strife and birth are all aspects of one process. On the vast 
cosmic fresco, waters and winds, fires and rocks express materiality, 
while attractions and repulsions, disintegrations and reintegrations 
according to a law of number and of quantitative science, provide 
each acon with new contexts for new events. Thus that which occurs 
at the highest level of cosmic abstraction, the potentiality for integra- 
tion, strife and creation, provides for the specific contexts within which 
Specific planets, specific oceans and archipelagos, and in time specific 
Protozoa and the orders of an evolving universe of life may proceed. 
The cosmic context determined what must happen: determined. the 
thi ng called life and determined its aims and manifestations. Each 
living thing had to find a niche for itself among those which already 
existed. Each, according to the law of ‘adaptive radiation’, had to find 
а habitat, a world where it could make its own home, providing a lat- 
tice-work of new niches in which still newer tides of life may eddy 
into their own small coves and inlets. 

It is from this point of view that life as we know it is ‘demanded’ by 
the special succession of shrinkings, contractures, coolings which 
represent the physical changes in the earth, and which, through the 
required salinity and the middle range of sca temperatures, provide for 
the peculiar processes which we know as marine life. It is from the 
conditions of the sea and from marine life, the cooling and re-ordering 
of the earth’s surface, that creatures are called into existence, called 
out from the sea almost as Prospero would call them from a dark 
eternal sleep into the little dream-world of their momentary terrestrial 
existence. It is from these early land-dwellers that the conditions gradu- 
ally developed under which warm blood and the maintenance of a 
relatively constant internal environment ultimately gave rise t 
mammalian code of life, and from the joint and interacting evolution 
of the earth’s face, its caves and trees and the pressure of mammalian 
stock under the conditions of adaptive radiation, that the simian and 


ultimately the human type is derived. 


o the 
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If you ask, then, what kind of a thing man is, you get the reply, 
from this philosophical outlook, that he is the kind of thing called into 
existence by the set of cosmic and terrestrial and biological forces of 
which the record is already written in the language of the astronomer’s 
spectroscope and in the language of the paleontologist’s multidimen- 
sional maps of changing body forms and functions in response to 
changing cosmic contexts. Obviously we must push as far as we can 
every insight derived from this concept of cosmic context. The more 
we know about the history of the cosmos, of our own planetary system, 
and of our own fossil record and the contemporary dynamic of biolo- 
gical adaptation, the more we shall be able to etch in the contextual 


problems with which homo sapiens and ultimately modern man has had 
to cope. 


Now obviously this approach, from simple things upward and from 

no basic contradictions. It is 
nce that vast nebulae are made 
terrestrial laboratories of phy- 
as Bridgman has suggested, that there 


basically of th 
16 same stuff and that his bei Р 
зате kind of texture of ў : his being represents essentially the 


Hie ma hold for everything 

Y» as we saw, be developing in a manner 
tionships. But except for those who want 
(cf. James above), we shall find ourselves 


else in the universe, 


І А 
must, of course, meet, like the РР y to man. The two extrapolations 


to be the same as man extrapolated from the complex—the same in 
terms of his matcrial constitution through particles and the same in 
terms of the laws of interaction, the time trends, the progressive 
and regressive changes in his own personal structure and in those of 
the social groups and cultural forms to which his life gives expression. 
He is the middle, the waistline, of a vast hourglass. 

The philosopher and the scientist will rightly ask at this point 
whether the symmetry of the hourglass is an artefact. But we have 
already admitted this in quoting the dictum that man is the mea- 
sure of all things, and in noting that with the instruments of knowing 
which are accessible to him he would have to place himself in а central 
position of some sort. He would, moreover, for well-known philo- 
sophical reasons—to which Kant on the one hand and Mannheim on 
the other would point—have to sec it this way, whether it has any 
ultimate or absolute objective reality or not. Man can, up to a certain 
point, know and control the world through the limited methods of 
Science. He is predictable by the method of working up and he is 
predictable by the method of working down, and like the two tunnels 
simultaneously made on opposite sides of the mountain, these methods 


have to converge to let the light through. 


There is one thing wrong with this picture. It is too unified, too 
rational and too comforting. We begin to feel that this convergence 
of evidence, this placing of the man at the waistline of the hourglass, 
is a necessary outcome of his ways of knowing and expresses all the 


limitations which philosophy and science have placed uponit. We have, as 
stem which is too 


it were, ‘painted ourselves into a corner’, created a sy: 

redundant, too overdetermined. There is too much ‘feedback’; every- 
thing we know reflects back and confirms more of what we have al- 
ready begun to assume, like the focal point in a super whispering 
gallery in which all voices come from the same mouth. 

When confronted with such a situation we are likely to find = 
Comfort in two general principles. The first is that the universe nien e 
basically orderly and intelligible, and therefore, the transfer of our ei 
tom one part of the cosmic scheme to another—so that what we E : 
about man from one angle agrees with what we find ши qe 
?ngle— must, since it is intelligible, be essentially correct. T ih iial 
ever, would have to follow from the very nature of the ef E ae 
Processes which have been carried out. Since such cag ро rn 
Cut slices or punch holes according to more or Jess simular y 
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different sub-universes, they have to come back with patterns which can 
be superposed and ‘let the light through’. This is like a programming 
device which would give as a solution to all problems o = o. This 
does not mean that the results are all ‘wrong’, or that all reason is 
‘circular’ or that all rationality is ‘self-deceptive’. It means merely 
that the derivation of comfort from supposed confirmation of a re- 
peatedly assayed method, offers in point of fact no more proof for 
reality than would be entailed by the Euclidean demonstration of a 
principle through the use of axioms. ‚©. 
The second source of our comfort and gratification in the unity 
of knowledge’ cuts deeper. The abstractions and predictions which 
have come from the scientific method do actually appear to indicate 
that the brute stuff ‘out there’ which we cannot expect to know ‘in 
itself” somehow has at least consistency enough to be able to throw 
shadows back to us which we can perceive. From the colour of a pre- 
cipitate we can predict what will happen in another modality of 
experience such as taste and smell, and even from new interactions as 
in the flashes and the sounds of explosions which come the first time 
that a specific reagent reacts with another, A cross-checking and con- 
firmation through independent sense evidence and through the veri- 
fication of predictions satisfies us that there is a modicum of real in- 
telligibility about the world order including that portion of it which we 
call human life. Only a small fragment, perhaps, of human life is 


knowable today in scientific terms; but more and more has been gained 
in the scant 300 years of experimental science. Evolutionary biology 
has only been wi 


ith us for a century, yet such intimate and revealing 
information as the neurophysiol, 


belong almost to the discoveries o 


sensory, intellectual and 
We do not know how 


be contradi 
$ ctory—firstl 
that nature is unknowable, and secondly that it permits orena ind 
precise predictions—are both manifestly tr 
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contrive a philosophy in which the truth of both can be accepted and 
a reconciliation clearly stated. It is in this direction, of course, that 
most of the philosophy of science is tending. No great prohibitions 
scem to be experienced as a result of the inherent subject-matter itself. 
The issue lies at another point altogether; it lies in the questions ‘have 
we created in our own little way a “block universe”, a system of reality 
regarding which we must pursue those methods which give more and 
more of the kind of reality we already have?’ and “Must we create an 
image of man who is more and more like the thought-forms expressive 
of our momentary vantage-point? The question is not whether we 
shall find ‘absolute’ truth, whatever that may be. The question is how 
far we consciously or unconsciously distort or exclude the many different kinds 
of pictures of man which are suggested by the fringe evidence of every era. 

It is well worth while to remind oursclves of what the historians 
of science have so beautifully documented; namely, that each new 
factual discovery must wait for a long time before a new coherent 
theory can be constructed in which to lodge it, because men would 
rather reject the new evidence than forage about to try to find a 
completely new frame of reference—the old frame of reference is for 
them ‘home’. If the wandering lonely facts do not come like snails 
carrying their own houses upon their shoulders, and they seldom do, 
they must wait for years or for decades. The discovery of oxygen by 
Priestley, as Conant has shown us, did not disrupt or discourage the 
predominant belief in phlogiston, because the phlogiston theory was 
systematically buttressed by all sorts of evidence and cross-arguments, 
and solitary facts about oxidation could always be squeezed, fussed 
with, or сусп excluded until the new system was all constructed and 
ready in which to house the new small facts. At Yale College, founded 
in 1701, as the early catalogues show, astronomy could be taught 
either by the Ptolemaic or the Copernican system of assumptions. 
In Dayton, Tennessee, in 1925, the court held that evolution ala 
Darwin could be taught as a theory but not as a fact. In such cases the 
old theory could not be put to rest, because there was too large an 
investment in it. Since the new about human nature is almost cer- 
tain to be felt alien, unsound, absurd and irrational, it is not surpris- 
ing that the derivation of man from simpler animals was adjudged 
doubly irrational, first because it was contrary to accepted common 
sense, and second because it made man the descendant of relatively 
stupid creatures. This was not the image of rational man to which 
Plato and Aristotle, the ancient philosophy of India, the wisdom 
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of the Church Fathers, and the rationality of the Enlightenment, had 
all pointed. The intelligibility of a system in which the earth is not 
the centre is obviously lower than the intelligibility of one in which 
the earth is the centre, at least so judged the age of Copernicus. The 
intelligibility of a picture of man which again makes him eccentric to 
an evolutionary process, and by no means a safe or eternal resident of 


this carth, is still harder. The rationality of a world in which light 
curves round a large mass, as in Einstein’s s 


than that of the Newtonian cosmology. 
psychological absurdities involved in mal 
unaware, as the psycho 
orders relating to hu 
so much from a ‘cat 
cess by which the i 
striving instinct-rid 


ystem, is obviously lower 
Worst of all, so far, are the 
king man largely blind and 
-analysts say he is, and in finding even the cosmic 
man conduct derived in considerable measure not 
egorical imperative’ as from an unconscious pro- 
mages of parents are early incorporated into the 


den mind of the small child. Men feared irra- 
tionality partly because it left this safe universe much less safe, and 


partly because it pointed to possible irrationalities within themselves, 
which they could hardly bring themselves to recognize. One might 
even look up from one’s reading and wonder whether the rationality 
of one’s analysis of this whole situation is necessarily at a higher level 
than that of the other steps already considered, and wonder what will 
happen if still other concepts of human nature arise in the next century, 


constituting similar assaults upon fundamental assumptions, fundamen- 
tal rationalities, 


tually respectable, has to b, 
that the particular criteria of intellioibil; 


of anxiety. Intelligibility 
mechanical conce tion of world 
order which, though derived from Democritus and tel was 
enormously solidified by Newton and by Voltaire and the rationalists 
at which was unintelligible from 
frame ‚ОЁ reference became the 
ty. Give me,’ said Archimedes, 
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Аа place to stand and I will move the earth’ (by the action of a lever). 
Give me,’ said Clark Maxwell, ‘a world of which I сап make a model.’ 
That of which you can make a model is intelligible. Modern concepts of 
the atom have, of course, struggled against the geometric-mechanical 
models, and with considerable success in the limited domain of nu- 
clear physics; but their deep acceptance and internalization by rational 
men in the eighteenth and nineteenth centuries leaves them as part 
of the general baggage of the rational man of the mid-twentieth 
century. We allow the nuclear physicist to go his strange way into his 
own special sub-microscopic world, but it is assumed that the world 
not only of physico-chemical reality but the world of biology-psy- 
chology-and-social reality must in some sense still be modelled upon 
à geometric-mechanical super model. 
" When this is realized there is again uneasiness, but there is comfort 
in the protective device of separating two universes of discourse, in 
one of which we allow the nuclear physicist his own unique task, while 
for the rest of us—that is, the practical scientists and practical men of 
reality —the safe orderly world of yesterday's thought is maintained. 
Evidently the threat to our own rationality is still serious. Aware of 
such issues as these, a vast literary and philosophical school of anti- 
geometrism and anti-mechanism has flourished, if not in science, at 
least in the outposts of science known as existentialism. Anti-intellec- 
tualism, too, has begun to raise its head with increasing confidence. 
Whether, in terms of some ultimate or absolute rationality, if there be 
such a thing, this anti-intellectualism is itself a ‘sound’ logical ploy 
can hardly be debated within our present small compass. It must, how- 
ever, be noted that we are now at the cross-roads of an imperious 
new pan-rationalism and an imperious counter-rational movement 
which make up much of the substance of today’s philosophical 
struggle about man, taking the place of the older mechanism-vitalism 
argument. At perhaps a more sophisticated, but certainly a very much 
less comforting level, the simple ad hominem arguments of mechanists 
and vitalists take the form of abstruse definitions of space, time, causa- 
lity, which will not rob the irrational of its right to exist and will at the 
same time appeal to those who must be rational at all costs. 


Imagine then what will happen to empirical findings, if they should 
come to light, which indicated realities in human nature that by their 
very definition have to be accepted as real and incorporated within 
a somehow intelligible scheme of man, and at the same time patently 
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involve radical rejection of the geometric-mechanical conception of 
matter, time, space and energy. Worse yet, imagine at the same time 
that they appear to use little or nothing of the ‘new physics’ which 
was given its right to emerge from the ‘old physics’. If there be such 
empirical findings, let us by all means turn away from them, we may 
say; let us push their heads under the water; we have trouble enough 
philosophically with the anti-intellectualism problem, trouble enough 
in accepting the new complexities without giving up such clarity and 
order as the old time-space system permitted. 

This is exactly the kind of issue which arises when psychical re- 
search or para-psychology is confronted. It would be such labour, such 
unbearable toil and trouble to dig into such events, such observations, 
no matter how skilfully made. Helmholtz told Barrett that not even 
the united testimony of all the members of the British Association, 
and not even the evidence of his own senses, could convince him of 
telepathy because it was ‘manifestly impossible’, That way madness 
lies, thought Helmholtz, for the scientist who is also a serious philo- 
sopher living in an enlightened cra. No amount of spontaneously 
occurring material studied by the methods of anthropology or clinical 
psychology can suffice when the weight of counter-assumptions is 
so great. Recourse must therefore be to experiment. When the ex- 
periment is concluded and the data published, the normal response 
is the response of Donald Hebb, ‘If it were a question of evidence 
we would accept ESP; we cannot accept it because it does not make 


h S ҮЛЕС à 
sense.’ The irresistible force strikes the immovable object and we 
have the old question, 


с ‘ what will happen? If, of course, there is such 
a thing as an irresistible force, there is no such thing as an immovable 
object. If there is such a thing as an immovable object, there is no 
such thing as an irrestible force. There is, however, in the mind of 
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modern scientist or scientifically-trained observer of human life, no 


such thing as extrase: 
which exists in the Б 
showing that there 
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begin to have an erosive effect upon the rich and orderly conceptual 
system which had pre-empted the field? Stating it all conservatively, 
it is only necessary to point out that in the empirical temper of modern 
science, certain levels of replicability of experimental observations can 
be conceived which will alter even the redundant and solidly-built 
structure of the modern world system. Whether it happens to come 
through the gate of para-psychology or through some of the other 
gates of the walled city, there will be new knowledges about man. 
They will be hard to come by, and they will entail not only much 
replication of experimental method, much reconceptualization and a 
great deal of emotional wear and tear on all involved, but they will 
gradually recolour the tableau, the mural painting of man, then alter 
the shadings, then the fainter contours, and finally the large contours 
themselves, until the whole meaning has been restructured. The result 
will be avery disturbing, probably frightening, exhilarating, maddening 
new image. What will this new image be? 

Despite obvious shortcomings we find ourselves cast into a pro- 
phet’s role—or, indeed, we might say into a prophet's pool, to see if 
we can swim. This means that we must attempt to say something more 
specific about man’s future. And, since I am neither a nuclear physicist, 
hor a general, nor a statesman, but only a psychologist, my attempt to 
look into the future will be made only in psychological terms. 

I shall attempt to deal with human futures in terms of three con- 
cepts. First, the genetic modifiability of man; second, the environmen- 
tal—including the socio-cultural—modification of man; and third, 
certain types of interaction or potentiation of the biological by the 
cultural, or vice versa. 

Only a few years ago it was still common to encounter the state- 
ment that man’s basic physical structure has not changed much in 
30,000 or 50,000 years, or some other such enormous span. The evi- 
dence for such statements was based partly upon the study of skeletal 
remains and partly upon the general analogical reasoning which allows 
genuine genetic changes to occur primarily as a result of occasional 
mutations. Evidence in recent years seems, however, to have supported 
the view that each newly-conceived individual contains several mut- 
ant genes; that occasionally these produce visible (phenotypic) effects, 
and that the experimental production of such mutations, already 
achieved in research with Drosophila and with rodents and other 
mammals, may well give, within a few more years, some rather funda- 
mental information about the modifiability of the human gene pat- 
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tern. Over and above the experimental change in human nature which 
` should be feasible within a century or two, there is obviously a great 

deal of biological change which comes from new forms of hybridiza- 
tion going on all over the world at a very rapid pace. Not very much is 
known about these results, but massive alteration of the characteristics 
of the human gene pool is certainly likely to increase the relative 
frequency of certain attributes and reduce the frequency of others. It 
may well be that there has not been much biological change in the 
last 30,000 years, but by the same attention to science onc may say 
that it is highly probable that there will be massive changes in the next 
3,000 or even 300 years. As Sewall Wright has well said, ‘Evolution 1s 
still going on.’ It will be noted that none of this assumes the inheritance 
of acquired characters nor has to do with the immediate short-term 
effects of changes in dict, regimen, protection against disease, etc., 
which will certainly have complex and important biological effects. 
We may treat these last-named phenomena as expressions of social 
forces interacting with biological forces, 

І we ask ourselves what kinds of changes in human nature can come 
about very rapidly, we may point to Margaret Mead’s observation of 
people passing from Old Stone Age culture through machine culture to 
the atomic and Space age in one generation, and reply that we 
should expect two fundamental changes to come in seven-league boots: 
Es science-technology ; and 2. value systems (in art, religion, words and 
the feeling for the “good life’). , 

When we ask what types of social changes, what types of accelerated 
socio-cultural movement in the direction of science for the establish- 
ment of new value systems may be expected, we may say first that it is 
not true that all thinking, all abstractions are a dual expression of vis- 


ch generation develops a real craving for thought 


in and fascination by the world of knowledge, the world of curiosity, 
of question-answering and question-setting, а world satisfying to an 
aesthetic craving as well as to our curiosity. There is apparently no 
escape from the conclusion that if mankind is to survive at all it will 
be a type of mankind pre-occupied with making sense out of this world 
and of himself in relation to it, and a world satisfying to his law of order 
and beauty, He may do an cnormous amount of damage to his fellows 
and to himself in the meantime. In fact, he may cease to exist. If he 
does exist, however, it will be on the basis of intensive cultivation 
of a motive to perceive, judge, think in accordance with the inex- 
orable laws of the universe around him. If he cannot make this kind 
of adaptation, he cannot make any adaptation at all. If, moreover, we 
are right in arguing that the socio-cultural world is ultimately of one 
Piece with the stuff of which the universe is made, there will be no ul- 
timate incompatibility between his learning how to navigate in the 
physical world and his learning how to navigate in a somewhat more 
complex but not essentially dissimilar socio-cultural world. Our 
answer then to the question of the direction in which social evolution 
must move is that it will move by virtue of the channelling or cathectic 
Principle, by giving each generation a stronger and stronger value 
Patterning in the directioning of essentially high-level perceptual-cog- 
nitive aesthetic functions. This does not mean obliterating any of man’s 
Vital drives; rather, it is likely to enhance them, since the organism is not 
built in terms of basic incompatibilities between cognitive and vital 
functions. It will mean, however, that only a humanity moving to- 
Wards greater rationality is conceivable as a denizen of this universe a 
thousand years hence. 

Finally, in this prophet-role to which we have been assigned, we 
have to note that relatively littleariscs directly from raw genetic poten- 
tialities in the way in which birth-marks or notched wings appear 
from genetic predispositions, and relatively few things arise simply 
from a cultural moulding process which regards the child as clay in the 
hands of the potter. Rather, there is a continuous process of pushing, 
Pulling, buffeting, squeezing, pounding or, if you like, comforting, 
Punishing, hugging, tantalizing and gratifying the young until they 
take on patterns which are more or less in keeping with the value world 
of which they are a part. Most of the physical changes in man’s life are 
not due any longer to natural selection but to the fact that social evolu- 
tion has created medical and industrial techniques for the prevention 
of disease. Nutrition makes Japanese taller, and Tennessee mountaineers 
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less subject to pellagra. Human physical types are changing with extra- 
ordinary rapidity as a result of nutrition and immunology and it е 
likely that psychogenic mental retardation and many other types о 

mental malfunction will in the same way be caught by a kind of back- 
door process in which social discoveries lead to different physical hand- 
ling of the human young and the release of their potentialities in new 
directions. So, likewise, human cultural types are being driven to 
change; they have no choice. Or, if you prefer, those that go on ге- 
jecting the mind-stretching opportunities of today will cease to вена 
This is a way of saying that those that can’t exist will cease to exist; 


ii : "- d 
those who remain will bea humanity that can exist in the new worl 
Which is coming into being. 
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Max Hamilton 


Prediction in Practice 


The theoretical solutions of prediction have been known for a long 
time, yet very little application of predictive methods is made in the 
Social and psychological sciences. The reason is not far to seek: the gap 
between what is practicable and what is required theoretically is very 
great, and there аге no simple methods for reducing it. An account of 
Some of the difficulties involved in the application of predictive methods 
cannot but be of some use. This paper is concerned with psychiatric 
data, which are psychological and medical rather than psychological 
and social, Although they have their own special problems, they exem- 
Plify some of the general difficulties. | 

In statistics, ‘prediction’ covers a number of procedures which are 
Blven different names in practical life. When a patient goes to a phy- 
Sician for treatment, he submits himself to a procedure which starts 
With the taking of a medical history, goes on to a physical examination 
and may continue with various physical and chemical investigations. 
On this basis the physician endeavours to make a diagnosis, allocates 
to the patient a course of treatment and finally makes a prognosis, an 
estimate of the eventual outcome. From the statistical point of view 
these three are formally identical, although in common speech only 
the last would be regarded as ‘prediction’, for statistical prediction is 
Concerned with the relations between a set of variates. Data are re- 
Corded for a set of objects or persons, either as qualitative categories or 
аз quantitative variables, and it is required to estimate one of them or 
а composite of more than one, from the information provided by the 
others. Once the ‘prediction’ formula is established it can be used to 
estimate the predicted (dependent) variable in further examples, e.g. 
for other patients. Since the three steps of making a diagnosis, allotting 
a treatment and making a prognosis are formally identical, then theo- 
Tetically it is not necessary to go through these three states in the correct 
order: the second and third can be carried out independently of the 
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preceding ones. This is not done in clinical practice because the actual 
procedure differs from this theoretical model, though the details of 
this are irrelevant here. The relations between diagnosis, treatment, 
prognosis and the data available, having been ascertained in the past, 
can then be used to allocate new patients to appropriate categories. 

Since the data may be qualitative or quantitative, there are four dis- 
tinct types of statistical prediction. The mixed data obtained by the 
physician is handled in a semi-intuitive manner, but the statistician 
works by converting all the data into one type or the other. Quanti- 
tative data may be handledas qualitative, for example, by the method of 
dichotomizing the variable into two categories above or below a given 
threshold. The reverse method, of. allotting a quantity to the qualitative 
categories, is preferable, since quantitative methods are usually more 
accurate or sensitive. It will be worth while here to consider the cle- 
ments of quantitative prediction to develop their implications clearly. 

The simplest type of prediction is embodied in the linear regression 
equation. If Y’ is the estimated dependent (predicted) variable, X the 
predictor (independent variable), and B the determined coefficient, the 
linear regression is 


à Y'= A+ BX, 


A being an appropriate constant, to take into account the means of the 
two variables. If the variables be measured as deviates from the means, 
the equation becomes 

"= BX 


If the variables are put into standard form, i.e. if they have a standard 
devi ion of unity, the equation is usually expressed in the form 


у= rx, 


as, under these conditions, the coefficient of x is identical with the 
correlation coefficient between the two variables. The last form of the 


regression equation brings out clearly two important aspects of pre- 
diction. 


If we consider the cas 
individual but have no inf 


distribution, it covers 95 per cent of the distribution. Obviously, to 
р that an unknown individual will generally have a score within 
k 5 range where most individuals are to be found is nothing more than 
tent a way a describing complete puse If a pud 
itis oisible i sna е: e.g. his score es the €: с X, = 

Р ау from the mean, according to the distance о 

sX SCOTE from its mean. Perfect prediction means that the scores in 
toe н: in standard units, are identical; and this is shown bya — 
the эе Nil prediction comes from a салатын А ч, E 
of y' is zero тына shows that жеп the value о ў. ач 
than » Le. the mean, Imperfect prediction, a correlatio: 

1 Опе, shows that the estimated y' will always be less than the true y. 
кы i е of y scores can therefore be divided into that be poe 
standard » 1°, and that which is not, the residual variance, 1 —r°. T e 

теше error of prediction is the square root of this variance, i.c. 
yk: 

i A simple example will make the point clear and indicate the practical 

Mitations of the method. If the correlation between the variables 

© 0%, a figure which is regarded as quite high in research into per- 
Sonality, then the error of prediction is 4/1—0°62, which comes to 
08, and this reduces the error of prediction from -- 2 S.D. to zs ró 
i Very minor reduction. Fig. І is a scattergram penis 
final s o imaginary variables, the relation between predicted к an 
Ж core obtained from a correlation of 0°64. A correlation of zero 

ans that whatever the obtained score on Y, the predicted score of Y 
р be the mean, and all predicted points will lie on the horizontal 

© drawn through the mean of Y as shown. A perfect prediction 
means that whatever the predicted Y, the obtained Y will be identical, 
and all points will lie on a line passing through the origin and making 
an angle of 45° with the two axes. Imperfect prediction will be re- 
Presented by dots scattered around a line lying between these two.* 
„ The diagram shows that although there is a gain over complete 
ignorance, the result cannot be regarded as satisfactory, for there are 
many large errors. Correlations have to be extremely high before 
errors of prediction become small enough to be of use in predicting 
for individual cases. 

The usual test of the significance of a correlation is designed to test 
whether the reduction in error variance by the regression can be 

* The regression line of r= 0:64 is not drawn, to avoid making the diagram 
confusing. Negative correlations have not been considered. 
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regarded as significantly different from zero, and even the most trivial 
reduction will be si 


gnificant if the sample be large enough. If a correla- 
tion is to be used for prediction, what is required is to reduce the error 
of prediction to as close to zero as possible. The only way to test this 
is to set up an аг 


bitrary maximum error, and to test whether the ob- 
tained error differs significantly from it. 


A good deal of research in clinical 
been devoted to devising tests which 


I€ to be used for dia- 
gnostic purposes, for ‘prediction’, then it is clear that they are still far 
from being of practical value. The actual situation is much worse, how- 

crentiate between the various 
on clearly defined groups of 


groups, it is customary to try them out 
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‘normals’, neurotics and psychotics, but actually the tests will not be 
used on obvious psychotics to determine whether they are psychotic. 
To be of any practical use, they should be applicable to the doubtful 
cases, for if the errors are large with obvious psychotics, they will be 
even larger with the doubtful cases. Similar techniques have been used 
to predict recidivism in persons convicted of offences. Since this sort 
of prediction is about events literally in the future, even a small gain 
Over complete ignorance is worth having, but it is not likely to make 
much practical difference. 

So far only linear correlation, Y' = Ag + 41%, has been considered, 
and this includes the extension to multiple correlation Y' — 4p + 
AX + A,X, + A,X, +. . . In psychology, the relation between the 
Variables is usually represented adequately in this way, and where it is 
not, then some simple transformation, c.g. logarithmic or square root, 
will give linearity. Obviously, exceptions are bound to occur, and the 
non-linearity may be so marked that it cannot be ignored. Table I 
shows the relation between ratings of gastro-intestinal symptoms 
(running from none = 0 to severe loss of appetite and constipation =4) 
and outcome of treatment of depressives by electro-shock. This is 
measured by rating the patients before and one month after the end of 
treatment, and expressing the latter as a percentage of the former. The 
statistical test shows that a simple linear regression is insufficient to 
show the relation between the variables, since the non-linear compon- 
cnt is significant. The parabolic regression equation shows that linear- 
ity can be restored by putting in a ‘new’ variable, Х?, If it is intended to 
use this variable with others in a multiple regression formula, then two 
alternatives arc available: either the original variable X is replaced by 
the transformed variable Y’, where У’ = 301 + 24'6X — 71X OF 
else both X and X? are included as two variables with the others, in the 
correlation matrix used for calculating the final regression equation. 
There is no difficulty here, but if more than one of the predictors show 
non-linear relations with the dependent variable, the matrix (and the 
regression equation) rapidly becomes unwieldy with an accumulation 
of powers and cross-products of powers. From the statistical point of 
view this signifies nothing more than a laborious task in computing, 
but from the clinician’s standpoint it may signify that disparate sub- 
classes are being lumped together in an overall approach. In such cases, 
it behoves the investigator to consider whether it would not be better 
to examine his material carefully to see if it might not be possible to 
distinguish such sub-classes and to treat them separately. 
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Taste I 


Relation between Gastro-intestinal Symptoms and results of 
Treatment by Electro-shock 


Male Depressives 


Rating on symptom X о 
Mean rating after treatment 
Number of cases 


" Р 3 4 Total 
Y 3о5 240 562 270 165 347 
2 I 12 5 її 31 


Correlation Coefficient — 035 
Linear Regression Y! = 61-0 — 9:7Х 
Parabolic Regression Y! = 3014 24:6 X— 71X? 


Analysis of Variance 
Source df. S.S. M.S. F. P. 
Linear Regression I 3,991:46 3,991°46 7:38 "01 
Parabolic Component I 13,566:20 13,56620 2510  <ʻ00I 
Residual 28 15,136°19 540:58 

Total 30 32,693°94 
SELECTION 


When it is desired to devise a prediction formula which will allocate 
patients to some form of treatment, e.g. operation in a surgical disease, 
or electro-shock in psychiatry, it is obviously impossible to use the 
standard procedure, i.c. to take a random sample of all patients, sub- 
mit them to the treatment and then analyse the data. In practice, it is 
possible only to take those cases considered suitable, on clinical grounds, 
for the treatment. If the data on which the clinical judgement is based 
are highly efficient, then only those patients who will respond to treat- 
ment will be selected for it. In such a case, the correlations between 
predictors and outcome of treatment will be very small, and in any 


sample of reasonable size are likely to be non-significant. Thus good 
selection may give rise to low correlations but, obviously, low correla- 
tions may still signify nothing more than that the predictors selected are 
irrelevant. When correlati 


i ons are small, it is useful to divide the sample 
into two halves, by random allocation of the cases, and to calculate 
the correlations separately. The : 


direct pa n, if the correlations are in the same 
irection (both positive or both negative) it is legitimate to use a one- 
tailed test of significance. If the 


group is small, t} 
cases will have to be obtained for this ie another sample of 
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ыы е will be necessary anyway. In the first place, 
dop fs Чр - cases is required to see how much the correlation will 
i a к | Ji value. Methods have been devised for estimating 
deci уы е ор, but it needs to be confirmed empirically. This 
шша е correlanion furnishes another reason why it is necessary 
if the кес be extremely high in the first place. In any case, 
own 5. — is not to remain a theoretical exercise, it 
арен ic ҚА an tested on further cases. Here another difficulty 
he Kg A implicit in the whole procedure that the new cases and 
dr неа! sampled бот one population. It is known that this is 
true in clinical medicine. 
к. до аш that after a rare discase is first described, it soon be- 
that жЕ сы, that it is not as rare as was first thought. The reason is 
ан ^ E particular pattern of symptoms 15 described and becomes 
thess i: h FE өседі and more readily recognized. Furthermore, 
с 2 al description is usually, and in fact must be, based onextreme, 
чу ical utstanding cases, which become the classical type. Once the 
ks f syndrome is known, other cases can be recognized which arc 
of that ilk, In due course new and improved methods of diagnosis 
May appear, and therefore the new cases will resemble the classical 
his € even less. Diphtheria and pulmonary tuberculosis are simple 
mples: once the causative organism had been discovered, it became 
p sen to diagnose these diseases in patients who did not present the 
neo symptoms. A less obvious example is the finding that diabetic 
thee eee ш to infants that were very much overweight. It was 
cig 9. у found that тапу women who were delivered of over- 
hi infants later developed the symptoms of diabetes; they were 
a ‘pre-diabetic’ condition. 
The development of new and simpler meth 
[sume a change in the type of case seen. Thus, the discovery of anti- 
epressive drugs has meant that the general practitioner can treat 
ig difficulty a large number of the patients he sees suffering from 
ыды eios More and more, the psychiatrist now tends to have 
ed to him only those cases who have failed to respond to the drugs 
95 who are severely ill and suicidal. The consultant physician sees 
patients selected according to two different and changing criteria. 
In the first place, patients ‘select’ themselves for treatment: the develop- 
ment of Welfare Services relieves patients from the financial burden 
of treatment and they can seek it before they are desperate. They may 
learn that their disabilities are now treatable, or that the terrors of treat- 


ods of treatment also 
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ment are less than the terrors of the disease. In the second place, the 
general practitioner may change his criteria for sending patients to a 
consultant: either new methods of treatment enable him to treat his 
patients himself (which reduces the number referred), or new methods 
of diagnosis and treatment appear (which increase the number). It 
may also be added that some diseases appear to undergo changes in the 
course of time: scarlet fever used to be a dangerous disease, but is now 
very mild; the classical type of depressive illness is now extremely rare. 
In predicting recidivism, it is likely that the increasing incidence of 
crime signifies a change in the ‘disorder’ or the ‘population’. 

For these reasons, when the prediction formula is tried out on a new 


group of cases, it is necessary to test whether the new group may be 
considered to be comparable with the old. 


"TABLE II 
Means of Two Samples 
Male Depressives 
Factor 
Age Rating Scores Weight М. 
Sample 1 5го 447 502 — 662 77 
Sample 2 $06 46о 494 65:0 42 


The problem is to decide which variables to choose for making com- 
Parisons. The most obvious choice is to examine those that are known 


to be related to the criterion which is being predicted. It is also advisable 
to test those variables ( 


which are relevant to th 
In Table П, comparis 
depressives for age 


with increasing age), on a rating score of severity of illness, оп а general 
factor score derived from the ratings, and for weight, which has been 
found to be correlated 


analysis, by means of t- 


"e detectable stress (Endo- 
roups (DR and DE). The distri- 
bution of cases in the two samples (Table Ill) is Obviously ie diferent: 
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Taste III 
Types of Aetiology: Distribution 
E DE DR R Total 


Sample 1 16 12 15 34 77 
Sample 2 23 5 6 8 42 
Totals 39 17 21 42 119 


2 = 15:1, d.f. = 3, 01>P>-001. 


It is notoriously difficult to obtain accurate information about psy- 
chological stresses, and it may well be that this is the cause of the 
different distributions in the two samples. 
If the criterion for classifying the patients has changed in the course 
of time, this might be detected by examining the characteristics of the 
Sub-types of depression which showed differences between them. 
or if some patients previously classified in one category were now to 
be found in another, then the characteristics of the types would change 
from one group to the next. Since endogenous depression tends to 
Occur at a later age than reactive depression, then the mean ages could 
be compared. 


Тавік IV 
Means of Groups: Age 
D DE DR R Total 
Sampler — sy6 544 489 496 510 
506 


Sample 2 5r7 480 453 532 


This has been done in Table IV, and statistical tests confirm what is 
Obvious: that the mean age of the sub-types is about the same in the two 
samples. The inference from this is that, there being no evidence that the 
sub-types differ in the two samples, there has probably been a real 
change in the distribution of cases. This is made plausible by the fact 
that the first sample was obtained before the arrival of the anti-depres- 
Sive drugs, and the second sample after these drugs had come to be 
used extensively. Nevertheless, when comparisons are made of the 
ratings for severity of illness, the type that has diminished in frequency, 
(the DE type) is now seen to be significantly milder in the second group 
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than in the first. If it is considered that the change in the distributions is 
due to the ‘selection’ arising from the use of drugs, it would imply 
that the severer cases in the DE type respond to drug treatment, but not 
those in the other types. There is no evidence available to confirm this, 
and to test this hypothesis would be very difficult indeed (Table V). 


TABLE V 
Means of Groups: Rating 


D DE DR R Total 
Sample 1 51:8 52:6 301 4гІ 447 
Sample 2 509 544% 422 416 460 


If sufficient variables are tested, then some will show significant 
differences, but it is impracticable to test enough variables to make it 
plausible, or otherwise, that the differences are duc to chance. In any 
case, the tests of significance arenot independent. Asa matter of interest, 
the second sample did much better after treatment than the first, which 
Suggests that the two samples are not strictly comparable, i.e. cannot 
be regarded as having been drawn from the same ‘population’. 

It must be concluded that there are many pitfalls in the practical 
application of the theoretical methods of prediction. It is necessary to 
move slowly and to test each step. It is necessary, too, to be aware of the 


assumptions underlying the theory of prediction and to make sure that 
practical procedures are in conformity with them. 


SUMMARY 
A simple outline of the theor 
and some of the practical pro 
medical field have been desc 
lems are very difficult to deal 
the paucity of work on pred: 


y of statistical prediction has been given, 
blems met when applying the theory in а 
ribed. It has been shown that these prob- 
with, and this probably goes far to explain 
iction in the ficld of clinical research. 
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J. A. Fraser Roberts and Elizabeth Sedgley 


Intelligence Testing of Full-term and 
Premature Children by Repeated 
Assessments 


ake observations on groups of 
first weeks of life, and then 
ge of seven years, first the 
rill Revision of the Binet 
rvations later, and also to 


Aut pus of this investigation was to m 
ds 2. and premature babies during the 
: aister tests at intervals up to the a 
Griffiths scale and then the Terman-Mer 
Scale. It is hoped to describe the neonatal obse 
examine the premature group in more detail. In this paper attention 
is confined to the test results, their means, their standard deviations and 
Posi upon Consequently the figures for the premature group 
given in total only, prematurity having been assessed by the 
conventional criterion of a weight at birth of less than 52 lb. 
It is of particular interest to make comparisons with the findings of 
Hindley; іп a comparable study on the Griffiths scale over a range 
of 3 to 18 months. 


SELECTION OF THE SAMPLES 

The children were born at Southmead Hospital, where a high propor- 
tion of births in the City and County of Bristol take place. They were 
chosen during the first days of life from infants judged to be viable, 
those with gross deformities being excluded. The numbers were limited 
by the capacity of one worker to make the observations. Where pos- 
sible those whose homes were in or near the City were chosen. Other- 
wise there was no selection of cases, and it is hoped that these children 
represent a random sample of full-term and premature children born 
at the hospital. A few children were inevitably lost to the investigation 
owing to removal of the family to distant areas. Finally, those followed 
up comprised 54 children in cach group. 
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THE TIMING AND ADMINISTRATION OF THE TESTS 


It was, of course, impossible to test all the children at rigidly pre- 
determined intervals, so that some spread of chronological ages at 
testing was inevitable. Thus, with the Griffiths scale somewhat broad 
intervals have had to be used—they are as follows: 


3 months. (At this age the children were in fact tested quite close 
to the target chronological age.) 

6-9 months. 

12-15 months. 

18-21 months, 


It was intended to test the children with the Terman-Merrill scale as 
soon as possible after they attained the ages of 2, 3, 4, 5 and 7 years. 
Again some spread was inevitable; with little variation the average 
chronological age was about 24 months in excess of these ages. 

All tests were given by one of us (E.S.) with the exception of three 
seven-year Terman-Merrill tests which were kindly carried out by Mrs. 
M. M. L. Dickinson, Educational Psychologist at the Child Guidance 
Centre, Weston-super-Mare. Up to school age the testing was carried 
out in the homes, and thereafter at the schools. | 

In making the comparisons described in this paper a difficulty arises 
owing to the inevitable overlap of the two scales, bright children reach- 
ing the ceiling of the Griffiths scale before the age of two years, and some 
dull children having to be scored on the Griffiths scale instead of the 
Terman-Merrill scale at the age of 2+ years. This has meant sacrificing 
some later Griffiths tests, and also basing the Terman-Merrill tests at 
2-- years on a rather smaller number, as is described below. 


THE COMPLETENESS OF THE TESTING 


With the full-term children all the G 


riffiths tests at the ages shown 
were completed. One chil 


d missed the 54- year test with the Terman- 
Merrill scale (his intelligence quotient at seven years was 99). Two , 
children could not be scored on that scale at 2-+ years. Their Griffiths 


quotient at that time were 88 and 92, and their final intelligence 
quotients at age 7+ were rog and 110. 


With the premature group all the Gri 


füths tests were completed. 
There were some losses 1 P 


ater, however, They are as follows: 
at аре 2+, 1 child missed, LQ. at7+: r5 
at age 3+, 1 child missed, LQ.at74.: E 


I20 


at age 4+, 4 children missed. I.Q.'s at 7+: 107, 112, 129, 137; 
mean, I21:3. 

at age 7+, 7 children missed. I.Q.’s at 5+: 97, 100, тот, 103, 109, 
112, 114; mean 1051. 


a children were unable to complete a satisfactory Terman-Merrill 
күн ся Their Griffiths quotients at that age were 59, 67, 79, 90, 
с = , 96, with a mean of 82:6; and their final I.Q.s at age 7+ were 
E 96, 102, 102, 108, 134, with a mean of 1000. 
Nes NUN particularly those at 24-, must be borne in mind 
ы саат аа ering some of the results, though the effect on the figures 
i vm not be serious. It follows that the means, standard devia- 
be nd inter-correlations in Tables І-У are sometimes based on num- 
rs smaller than the full 54 comprising each group. 


THE MEANS 


The means of the results for both scales are shown in Table I. These 


Taste I 


Means and Standard Errors of Intelligence Quotients 


Full-term Group Premature Group 


С.А. Mean S.E. Mean S.E. 
Griffiths 
3 months 1093 1:32 8r9 1°63 
6-9 , 106-1 1:36 879 146 
12-15 » I06:5 гі2 89:2 1:49 
18-21 ,, 102:6 1:00 89:0 тї 
Terman-Merrill 

2-+ years 103:8 1:90 92:0 1:48 
3+ » 1057 235 gps 214 
4+ » 1052 235 967 237 
+ s 1060 2210 тоот 2707 
М a» 1059 2°06 1000 2:49 


wn (һас the mean Terman-Merrill 


intelligence quotients of random samples of English children ex- 
ceeds тоо, usually by some five points or 50, which is just the result 
yielded by the full-term group. It is also to be noted that the mean 
Griffiths quotients are very similar to the subsequent mean intelligence 


seem satisfactory. It is well kno 
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quotients. In fact there are only two significant differences amongst 
the 36 possible comparisons. These are between the Griffiths quotient 
at age 18-21 months and that at 6-9 months, which is barely sig- 
nificant at the five per cent level, and between the Griffiths quotients 
at 18-21 months and at 12-15 months. This is entirely due to the low 
figure at 18-21 months, Hindley? reports exactly the same result at 
18 months; apparently the scale is a little too difficult at about this 
age, compared with other parts of the range. 

The Griffiths and Terman intelligence quotients for the premature 
group show what might be expected, namely, a steady rise until a 
ceiling is reached. This has been attained by five years. Thus, remember- 
ing the nature of the premature group, defined simply by a birth- 
weight of less than 52 lb., premature children start, compared with 
full-term children, at a disadvantage of a little more than 20 points. 
The gap narrows steadily, however, until it stabilizes at about six 
points at age five, . 

The same conclusion about the slightly lower mean Griffiths 
quotient at 18-21 months emerges clearly. The steady rise is tempor- 
arily halted, which reinforces the evidence from the full-term group 
and from Hindley’s results. 

Ofcourse, with numbers such as these the size of the final gap between 
full-term and premature children cannot be determined at all pre- 


Taste П 


Comparison of Full-term and Premature Groups. 
Distribution of Intelligence Quotients at 5+ Years 


I.Q. Full-term Group Premature Group 
50- 59 І 
бо— 69 I 3 
70- 79 3 I 
80- 89 4 3 
90- 90 2 12 
100-109 23* 23 
110-110 14 7 
120-129 5 4 
130-139 
140-149 2 

54 54 


* One child missed at 5 years, 7-year LQ. substituted, 
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cisely. In fact the difference is not quite significant at the five per cent 
level, either at five or at seven years. In a recent paper Miall and 
Oldham? give an interesting discussion of the treatment of measure- 
ments repeated after an interval. They were dealing with arterial blood 
pressures, but the problems are analogous. Following their treatment, 
ы; can take the mean of the measurements for each subject at five and 

seven years (for those for whom both measurements arc available). 
This reduces the error variance, with the result that the difference is 
now significant. It becomes 6:38 points, with a standard error of 3:08; 
thus the difference is 2-07 times its standard error. 

Table II shows that the final average difference between full-term 
children and prematures (as here defined) is not due to an excess of 
very low values in the latter group. It is clearly almost entirely due to a 
shifting of the whole curve. In this table the five-year results are shown, 
as they are more complete than the seven-year results. In fact they are 
complete, except for one missing child, for whom the seven-year 
result has been substituted. 


THE STANDARD DEVIATIONS 
The standard deviations are shown in Table III. There does not seem 


"TABLE Ш 
Standard Deviations of Intelligence Quotients 
Age Full-term Group Premature Group 
Griffiths 
3 months 9°72 12:00 
бо . 9°96 10°76 
12-15 , 821 1093 
18-21 , 737 IDII 
Terman-Merrill 
2+ years 13°63 10:06 
3+ » 17:26 15:55 
4+ ә» 17:24 16:74 
ST са 15:27 15:21 
TF o» 15:15 17:07 


sion on the 


to be much to say about this table. In general the disper: 
an-Merrill; 


Griffiths scale is considerably narrower than on the Term 
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perhaps this is inevitable. The Binet standard deviations at 2+ 
years are also low. The standard deviations for the Griffiths scale seem 
satisfactorily uniform, bearing in mind the small numbers of subjects. 
They are very similar to those found by Hindley. 


THE INTER-CORRELATIONS 


The inter-correlations for the full-term and premature groups re- 
spectively areshownin Table IV. The fullsymmetrical table is filled in to 


Тавів IV 


Inter-correlations between Successive Tests 
Upper figures Full-term Group; 
Lower figures, in italics, Premature Group 


Chronological Age 
Griffiths (months) Terman-Merrill (years) 


3 69 12-15 18-21] 24+ 34+ 44 54 7+ 
3 "I —+06 со; 16 910 04 —-+05 90 
“44 “40 +22 115 +41 +05 uro ci 
a| 69 | ux 48 54 154 30 036 27 022 
© ud 71 cÓR | 4; -34 26 -32 226 
G| 12-15 |—-06 -48 “75 “62 “бі +55 47 739 
740 cn 81 62 +58 43 "36 24 
18-21 703 “54 75 "67 63 бо "$0 49 
"22 «62 “81 175 “64 “43 41 729 
2-- 16 +54 “62 -67 68 +63 34 747 
15 747 “б? +75 77 68 +62 51 
=| 3 + 10 30 “бі +63 68 *81 72 “66 
= Ulo +34 58 -64 77 82 “75 “65 
сама ч ae x od | d on "84 84 
E 595 +26 743 43 "68 +82 84 773 
È| 55-947 эму -so 54 ^72 +84 86 
Ul 32 536 <и 62 -75 .84 83 
7+ "00 +22 39 “49 47 66 -84 86 
16 -26 724 “20 51 “б “73 83 
As explained іп the text, totals are sometimes less than the full number of 54 
Correlations exceeding about 727 are significant at the 


those exceeding about -35 at the 1 per cent level, 
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facilitate examination. It is probably unsafe to pool the individual 
results to obtain a combined single table. We have, therefore, averaged 
the correlations using Fisher’s z-transformation. The results are shown 
in Table V. 

The lessons of these tables are plain. There is a remarkably uniform 
progression. The magnitude of the correlations is a function first of 
age, and secondly of the interval between the tests. In other words, the 
accuracy of prediction increases steadily with age and decreases steadily 
as the interval between tests increases. 

The inter-correlations for the Griffiths scale аге broadly similar to 
those found by Hindley. His inter-correlations of the three-month 
tests with those at 6, 12 and 18 months are somewhat higher than ours, 
and it may well be that Dr. Hindley and Mr. Moore (who carried 
Out the testing) were more successful in applying the scale at that 
carly age. Our inter-correlations at later ages, however, are appreciably, 
though probably not significantly, higher. 

Hindley found lower correlations with the 12-month tests. This does 
Not appear in our figures. 


Tase V 


Combined Inter-correlations, both Groups 


Terman-Merrill (years) 


Griffiths (months) 
= 
Н 3 6-9 12-15 18-21 2+ 3+ 4+ st 7+ 
A ud “280 “170 *127 154 под 7044 7028 7075- 
& 6-9 [80 боб 583 | “509 :323 7313-Ь 797 7239 
S 12-15 |:179 606 ‘779 618 :593 °493 416 7322 
O 18-21 |27 :583 2779 оў -635-- "524 459 7404 


“722 651 +580 “489 


= 2+ |-154 “500 “618 "707 
S 3+ [104 +323 7593 7635-F| 7724 -815 + 7735-7659 
D 4+ |'o44 "315 +493 7524 651 :815 + «Ват *801 
X s+ |-о28 207 “416 “459 +580 +735 — 841 +848 
Ы 7+ |:075—:239 7322 “404 -489 “659 "Воп “848 


=l 


number of 108. 
level and those 


As explained in the text totals are sometimes less than the full 
Correlations exceeding about -19 are significant at the 5 per cent 


exceeding about “25 at the 1 per cent level. 
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DISCUSSION 


What impresses us most about the results is the stability of the means. 
This is shown by the remarkable constancy of the full-term group, even 
from three months. It is also shown by the smooth progression of the 
Premature group, which steadily narrows the gap between the pe- 
mature and the full-term children. Even if the ultimate predictive 


Mean G.Q. and then 1.0. for full-term and premature groups of children 
tested at intervals from 3 months to 7+ years 


110 
100 nu nn spem pus 
2 
9 P dd 
= e 
g же” 
E Же —— Full term 
9 90 жа ----- Premature 
r 


C.A. Years 


Fic. 1 
value of tests for Very young children tends to be low, there would 
asons for confidence in applying the tests when 


е comparison of large groups. This is well illustra- 
ted by the preliminary comparison of the full- 


ment for the purp be used to extrapolate 
backwards in studies on twins, 


quoted repeatedly) 
infant tests should 


ve values. It seems 


gives a brief but valuable 
show almost universally 
to us that the most likely 
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€ 1, 8 428 ` 

€ ispum А is an inevitable concomitant of the growth pro- 
ёге NOS p- as been shown that with physical measurements, 
тани лац s of reliability and validity hardly obtain, the same 
т чча а » example, Tanner et al? found very poor 
meer di s for physical measurements made before the age of 
пои ш, 85 of the tables showing inter-correlations is 
Far Sample күз rom the Griffiths to the Terman-Merrill scale. 
to db 5 ia as 8 sign of any sudden improvement on passing 
Бетон se : =e 1 test at 24- years. The Griffiths scale appears to 
i маа 5 z e iciently, allowing for the inevitable improvement 
бна de кы; as age increases. In other words, allowing for this 
nbl iths scale correlates as well with the Terman-Merrill 
fibus. Between Е қ mem It scems to us impressive that the correla- 
Wyk ee see ws x 2 iths quotients at 12-15 months should be as 
Terre Menia] e Terman-Merrill 2+ year tests, 49 with the 
Griffiths quo "€ c at 4+ years and 32 at 7+ years. Similarly, the 
Wang q ents for the 18-21 month children give correlations with 

n-Merrill of -64 at 3-+ years and +40 at 7+ years. 


SUMMARY 
1. F 

1 54 full-term children and 54 premature childre 
ess than 5} Ib.) were tested at i ls, fi i 
seals ne 1 y sted at intervals, first wit 
ü p to the age of two years, then with the Terman 
ч to 7+ years. 
= ы mean Griffiths and Terman-Merrill quotients of the full-term 
чө мір were remarkably constant throughout, being about 106. The 
й given by the Griffiths scale for the premature group was 82 at 
е e months, then it increased steadily to an LQ. of 100 at 5+ years. 
: here was no further rise at 7+ years. 

a The final difference between the full-term and premature groups 
- 5 not due to an excess o£ low values in the former group; it was due 
o a shift of the whole curve. 

4. б. stability of the full-term means, 
and the steady progression of the premature m 


if the reliability of the test results is rather low at 
tests can still be very useful for the comparison of groups of subjects. 


S The inter-correlations improve steadily with increasing аве and 
— steadily with increasing intervals between tests. There is no 
reak between the Griffiths and Terman-Merrill inter-correlations. 


п (birth weight 
h the Griffiths 


-Merrill scale 


even from three months, 
eans, show that cven 


the younger ages the 
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Bearing in mind the increasing reliability as chronological age advances, 


the Griffiths scale correlates as well with the Terman-Merrill as that 
scale does with itself. 


6. It scems likely that the relatively low predictive value of mental 


- itself, 
tests at very young ages 15 a consequence of the growth process itself, 
for it is also characteristic of physical measurements. 
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Gertrude Keir 


be Psychological Assessment of the 
hildren from the Island of Tristan da Cunha 


Introduction 


a oe of 1961 the volcano forming the central core of the 
tive Jud нан Ча Сипһа erupted. After several days of anxiety the 
funes a re and sixty-four Islanders were forced to abandon their 
finall » their animals and their fields. By way of South Africa they 
кошы at to England and were taken first to Pendle Camp in Surrey 
É : they remained in conditions of some discomfort for about three 
> aths. They were eventually found homes in an R.A.F. camp near 
outhampton, 
Pies pes between the two environments—England and Tristan 
the E IF) атаны have bcen greater. An article by Mr. Whecler, 
: slan Administrator, in the Geographical Magazine,” gives a vivid 
ccount of life on the Island. 
PELLI I arrived on Tristan, I founda land bypassed by the twentieth 
th ury. Huddled in a single village on a plateau overlooking the sea, 
€ thatched houses resembled Scottish crofters’ cottages of the Wes- 
tern Isles. The way of life, simple and severe, had changed little іп 150 
years. The Islanders knew of motor-cars and television only from 
Pictures. Their language is old-fashioned English with local quirks. 
How you is?” querics the Islander. “Г fine,” you answer.’ 

There are various sources of information about the way of life, the 
characteristics of the Islanders and the island itself. Over a fairly long 
Period outsiders have gone there for longer or shorter stays—the doctor, 
the clergyman, the teacher, the agricultural officer, the radio officer, 
the Administrator—and reports in various forms have been available, 
not infrequently in published form. Information on recent conditions 
in the Island will be found in the short but informative article by Sam- 
uels,? medical officer on Tristan da Cunha for six months prior to the 
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evacuation. The only large-scale scientific research, however, has been 

that of the Norwegian Expedition of 1937-38? which reported its 

findings in detail. , 
Noteworthy features of this particular environment appear to be: 

I. Its extreme geographical isolation. Tristan da Cunha is the 
largest and the only inhabited one of five small islands of volcanic 
origin, lying halfway between South America and Africa. Its 
nearest neighbour is St. Helena, about 1,700 miles away. Cape 
Town lies some 2,000 miles to the west, while the nearest shipping 
route is about 200 miles to the north. In the old days of sailing ae 
the Island used to be visited regularly, as it lay in the path of the 
Trade Winds. For many years past, however, only three or four 
ships a year had visited it, to bring supplies. Recently, with the set- 
ting up of a canning factory on the island, regular communication 
with South Africa has been established. 

2. The smallness of the Island. It consists of a huge volcanic cone 
rising steeply out of the ocean to a height of some 6,000-7,000 feet. 
There is some littoral round it and a flat plain at one side, where the 
township was built, but the island measures only some 7-10 miles 
across. 

It provides therefore an isol. 
as might be ima 


distant world, a noticeable feature of their 
еу arrived in England. 

the Island. This consists mainly of small 
i w animals, some crops, fishing. Just after the 
War а canning factory was set up by the newly-formed Island 
Development Company, but it is, of course, a small one. This was 
the Islanders’ only glimpse of modern industrial conditions before 
they came to England. Such a way of life, resembling very strongly 
that, for example, of the Western Isles of Scotland, tends to produce 
certain habits and attitudes of which only one or two can be men- 


rk ildren helpi th hen 
practicable. This individual work and responsibility чув гона 
ngland, summarized in the 
You'se not your own boss’. 
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The sense of time, too, becomes geared to natural events and not 
(as in England) to the hours of a working day laid down by others, 
and extended for most by the journey to work, which often resulted 
in such long hours away from home as 6.15 a.m. to 7.30 p.m. Many 
of them found it difficult to modify their concepts of time, though in 
Practice they did adapt to the changed working hours. They found 
them a strain, however, and disliked them. 

On Tristan da Cunha, where natural and often unmodifiable 
Conditions determined so much of their working activity, feelings of 
initiative were unlikely to be stimulated. The actual stresses of living 
tended to lower energy, in particular the stresses resulting from the 
incessant struggle to maintain life where the soil is poor, the areas 
for cultivation small, and the climate at times hostile. The impetus of 
competition, while not unknown, seems to have been largely absent; 
and thus the majority of Islanders were unprepared for the transla- 
tion to a highly-organized competitive society. 


This general way of living affected their outlook towards money and 
the goods it could buy. During their period in Britain both children 
and adults spoke frequently of the fact that money was sonecessary here, 
Contrasting this with conditions on Tristan where so much could be 
obtained without money. In fact, they had over a period of many years 
received a considerable amount of assistance in their endeavours to 
Maintain themselves, but they had been bred up to regard this asa 
natural feature of their way of life. Their thinking on this point re- 
mained unrealistic all the time they were in England. The fact that they 
enjoyed very different shopping facilities here and realized the sub- 
stantial rewards which money could bring them, co-existed side by side 
With two beliefs: that things were all round much better on Tristan 
and that goods could somehow be obtained there without money, 
even those which they agreed in discussion could only be procured with 
it. 
The lack of competition and their acceptance of themselves as they 
were resulted, on the positive side, in a relative freedom from anxiety, 
noticeable in the school children, and in the strikingly tranquil 
atmosphere in the homes when the pre-school children were being 
tested. They were usually surrounded by a group of interested adults 
whose presence however did not scem to produce any tension in the 
children—an atmosphere very different from that in most British 
homes under the same circumstances. 
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4. The close blood relationship of the Island people. 

The present inhabitants are descended from eight men and E 
women who settled there at different times during the nineteenth an 
early twentieth centuries. A community was first established (in con- 


tinuity) in 1816, though visits had been paid to Tristan da Cunha 
and wh 


before t 


type with dark eyes, frizzy hair and dark skin. Although the Islan- 
ders differ in this way, they are, however, highly conscious of their 
own blood kinship and to the outside world they speak of themselves 
as one family, whateve ences and disagrec- 
many as 40 people 
е on the Island, the 


crates in conjunction 
climatic conditions in 


onditions brought en- 
Pt, and which on the 
esh adaptations requircd 


by life in England were demanded of them ata time when the com- 
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munity was threatened with dissolution. Nevertheless, many 
attitudes, ways of thinking and practices had to be altered if they 
were to become integrated into their new environment. What was 
their new environment like? 

т. The site, an R.A.F. camp at Fawley, near Southampton—was 
chosen. primarily because it containcd many vacant dwellings. All 
the Tristans could therefore be accommodated in the same place. 
This was an advantage, and probably one of the few. Although the 
houses themselves were for the most part reasonably good, and were 
furnished for the Tristans by the kindness of many interested people, 
the camp itself was far from homelike and the type of community 
it provided was an uncomfortable sort of one. There was no real 
community into which the Tristans could be integrated, nor, on the 
other hand, were they sufficiently on their own to function as a 
self-contained group. 

The general neighbourhood is one o 
centred round Esso and its subsidiary companics. Few of the original 
New Forest people remain in that particular area: new estates hous- 
ing people from all parts of Britain proliferate for miles and the whole 
aspect is straggling and lacks structure. The schools contained many 
children whose parents had moved into the area recently, while 
the camp itself for the first усаг or so contained that special type of 
community known as ‘headless families —wives and children of 

-A.F. personnel waiting to join them elsewhere. This general 
family mobility produced a rather restless attitude, particularly 


among the R.A.F. children. 

The society was also socially mobile, the families being attracted 
south by the opening up of technological jobs, and there was a 
certain amount of emphasis on material rewards and social status. 
Much kindness was shown to the Islanders and after a while some 
made local friends, but differences in dress, appearance and way of 
life were to some extent highlighted by the social climate around 
them. To give a simple instance, very few Tristan adults and not 
many of the children ever went near the beach, although this was 
not far from the camp—and the long boat brought from Tristan 
was never launched. The real explanation for this seemed to be 
that the local inhabitants who hired the beach huts, a sign of social 
prestige, did not welcome their presence. 

2. The British climate proved trying for nearly all the Islanders. 
The two winters spent in this country were both severe. The camp 


£ fast expanding technology 
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itself is very exposed, while conditions at Pendle had also been diffi- 
cult. Coughs and colds were prevalent all the time, even in summer. 
Some Islanders died from pneumonia at the outset of their stay, and 
their loss was keenly felt. Details of health and illness, both on and 
off the Island, will be found in Samuels* and іп a recent report on 
medical work carried out as part of the current large-scale investiga- 
tion of the Islanders. 

3. Space forbids more than a very brief mention of the consider- 
able adjustment to work required of the adults, to which reference 
has already been made. The employment officers and the local 
employers showed interest, understanding and kindness, and were 
rewarded for their efforts in a very good work record on the part of 
the Islanders. A number of men found employment similar to what 
they had known on the Island, for example, some of the younger 
ones obtained work with the shipping lines, usually as deck hands, 
while one or two found jobs in local boat-building firms. Most, 
however, had to go into relatively unfamiliar kinds of jobs, usually 
not very highly skilled. The men contrasted employment on the 
Island with that in Britain to the disadvantage of the latter, but in 
spite of this they were reckoned to be good workers, willing and 
conscientious, and they were proud of this. At the same time they 
found the hours long; and they were very conscious of not know- 
ing how to deal with the various ramifications of a modern industrial 
society— Union Cards, Unemployment Benefit, National Insurance, 
tax affairs and the like. 


4. The children had their own problems. These may be summar- 
ized briefly as follows: 


а. The journey to school and separation from home and from 
their brothers and sisters, where differences in age made this 
inevitable. 

b. The change to much larger classes and schools. 

с. The adaptation to different teachers and to strange children. 

d. The differences in curricula and teaching methods. 


a. The journey to school meant, for the infants especially, their 
first separation from home, doubly trying in a Strange country. It 
was unfortunate that the first two classes of the infant school (at- 
к in m by 5 Toe aged 5-73) were housed in an annexe 
about a mile away from the camp and two miles distant from th 

т jet e rest 
of the primary school. This isolated the youngest children from their 
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elder brothers and sisters, as well as from their mothers, and the 
double separation was reflected in consistent shyness, withdrawal 
and extreme dependence upon the eldest childin their age group, atti- 
tudes still in evidence months after their first attendance at the end of 
January 1962. 

This contrast with life in the single village school on the Island 
was heightened for all children by the fact that while the juniors went 
on to the primary school some two miles away, those over eleven 
plus were taken a further distance of two miles to the secondary 
modern school. All the age groups, infants, juniors and seniors, were 
thus separated. 

b. The schools and the numbers of classes were much larger than 
on the Island. For example there were 75 children in two classes in 
the infant annexe (39 infants were in the top infant class housed in the 
junior school), 214 children in six classes in the junior school and 
576 children in 21 classes in the secondary school. The school on 
Tristan consisted only of some 40 children taught in small 
groups. | 

How did the children fare in these changed conditions? The junior 
school was able to create for them the best possible conditions by 
assigning them to two backward classes, the lower one catering for 
the backward children in the first two years, the second backward 
class catering for the third- and fourth-year children. From the first 
the majority of the Island children were placed in one ог other of 
these classes, and eventually only one girl remained in the normal 
class. Conditions were somewhat less favourable in the secondary 
school, The 18 children were distributed among eight different 
classes, being placed, with one exception, in the third and fourth 
streams of their years. Several found themselves alone, facing classes 
of some thirty English children. | 

с. Unlike those in the primary school, who remained with the same 
teacher for all subjects except needlework and handicraft, the older 
children had to cope with the organization of the secondary modern 
school, where specialist teaching resulted in frequent changes during 
the day from teacher to teacher. Thus efforts of adjustment to many 
different people were required of them from the start. This con- 
trasted with conditions in the Island school, where the single teacher 
in charge was assisted by two Island girls and from time to time by 
the chaplain. The elder girls particularly had a difficult time meeting 
en bloc the English girls of their own ages. They had to be got out 
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of their own clothes and into school uniform, which at first they 
resisted. For some time, too, they found it hard to change into the 
clothes for Physical Education (especially as the conditions for chang- 
ing were poor), the Island habits of personal modesty providing a 
source of conflict. Their hair styles were different from those of the 
British girls, their pronunciation and idioms of speech were differ- 
ent and all in all they felt very much out of things. They were, in 
some respects, fortunate in having with them, attached to the school 
for the purpose, a teacher who had formerly been with them on the 
Island. She remained in the school until the end of July, staying in the 
camp, travelling on the bus with them and available for advice and 
guidance at all times. Nevertheless, the day-to-day stresses in school 
had to be met by the girls themselves. 

The attitudes of the other children to the Islanders were at the 
start very favourable, especially in the junior school. The same is 
probably true of those in the secondary school, though it is more 
difficult to judge, since the large numbers of children and of classes 
precluded the close study and knowledge which the junior school 
afforded. 

d. The curriculum also presented special problems, especially for 
the older children, These will be referred to later in the discussion of 
general educational progress. Among these problems was that of 
learning many subjects which were quite unfamiliar to the Tristan 
children, and taught, moreover, by different specialist teachers. 
Even those in the junior school felt somewhat at sea and relied a good 
deal upon each other for surreptitious help, which might have been 
called cheating if it had not been so open and naive. 


This brief summary gives a very general outline of some of the 
conditions which the Islanders met and which they were to find 
particularly difficult during the first six months of their stay. 


The Present Study 


Just before the Islanders moved to Pendle Са; 
Psychology at University College, London, was asked to interest it- 
self in the psychological assessment of the children of school age. The 
study, as originally planned, had two main aims: 


1. 


mp the Department of 


To study selected characteristics of the children as soon as 
possible before adaptation took Place, in order to evaluate the 
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effects of a small closed and isolated community upon the 
psychological development of its children. 
2. By means of repeated assessments during the first two years of 
their life in England to observe modifications of behaviour that 


might be due primarily to the changed environment. 


The characteristics to be investigated were as follows: 
а. General intelligence, specific abilities and disabilities. 

The literature and personal opinions of those who know the 
Islanders present somewhat conflicting evidence as to their 
level of intelligence and specific aptitudes. However, previous 
psychological studies of intelligence in isolated communities 
provide evidence suggesting that social and geographical iso- 
lation and reduced opportunities such as were found on Tristan 
da Cunha are likely to result in lowered intellectual functioning. 

b. Personality, family and social attitudes and social interactions. 
These were likely to be of interest and to form suitable subjects 


for investigation. 


Methods of Research 


The whole investigation has had to be carried out ad hoc. It was 
essential to study the children as soon as possible after they landed in 
this country, yet at the time when the project was first mooted nearly 
three months had already elapsed. Fortunately the children had re- 
mained fairly well segregated from British children and had not 
attended school. They were first seen for a brief visit only two days 
after they went to their schools at Fawley. But the project at that time 
had not yet been initiated officially, and two months were to elapse 
before it was approved and testing could start. When it was possible to 
begin in carnest, time was short and only techniques of which some- 
thing was already known could be employed. Any planning and try- 
ing out of tests in an experimental fashion was not feasible. We had to 
make do with what was available: a state of affairs that is always some- 
what unsatisfactory, particularly so when applied to a community 
such as this, of which we knew so little. In some respects it was а раг- 
ticularly difficult population to attempt to assess. The Island commun- 
ity had its beginnings in nineteenth-century stock and the development 
of the community was strongly influenced by the British and American 
settlers, The language is English, but with its own variations of pro- 
nunciation and idiom, sometimes recognizable as early nineteenth- 
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century vintage. Links with Britain have been stronger than with any 
other country: the various people in special posts on the Island have for 
the most part come from this country; the education of the children 
was carried out until 1958 by the chaplain, and subsequently by British 
teachers sent by the Society for the Propagation of the Gospel. During 
the Second World War a British naval garrison was stationed on 
Tristan—hence the Island people have had the opportunity of contact 
with British men, women and children.* On the other hand they 
have been brought up in a way of life of which only a few examples 
survive in this country today in very isolated rural communities. 
Tests suitable for British children were likely to be inadequate, and 
there was no time to prepare any which might be more appropriate. 
The main techniques used were as follows: 


1. Objective, standardized tests of intelligence and educational at- 
tainment, and of attitudes and personality. 

2. Observation of behaviour. 

Ratings and comments from class teachers. 

4. Interviews. 


w 


Sample 


In March 1962 when the field work began there were до children of 
school age in the Island community. These were distributed as follows: 


Attending Infant School 


Total Boys Girls 
Ages 5 years 8 months-7 years 3 months 


7 3 4t 
Attending Junior School 
Ages 7 years 7 months-11 years 4 months 15 5 тоў 
Attending Secondary Modern School 
Ages тт years 9 months-15 years 18 її 7 
Total 40 19 a5 


These 40 children were tested individually in March; the four who 
came to the school later were tested in 


July, when further assessments 
* A regular school was established on t 


> he Island as a result. 
T Three more girls joined in Ma 


у and were present for 
1 A girl of то joined in May, 


ч the July testing. 
coming from the Falk]; m И 
July. 


nd Islands—present in 
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were made for all the group. However, the total number of children 
tested was very much larger. In order to see how the Tristan children 
settled down in their new schools and adjusted themselves both educa- 
tionally and socially, it was necessary to make a study of the school 
children among whom they found themselves. It would not, for ex- 
ample, be very productive to find that the scores of the Tristan children 
in certain tests of, say, educational attainment, altered from one year 
to another, unless one were also able to estimate the amount of change 
in the performance of the other children in their classes. Hence, what 
might at first sight appear a considerable but nevertheless not over- 
whelming task, namely, the assessment of less than 50 children, became 
a task of much greater magnitude when to this was added the test- 
ing of intelligence, educational attainments and attitudes of the non- 
Tristan children in the two schools, one of some 250 children and the 
other of over 550. It was obvious that group tests would have to be 
employed for this, with all their attendant drawbacks. Their use, how- 
ever, had one distinct advantage. During the discussions which preceded 
the initiation of the research, it had been feared that testing the children 
from Tristan da Cunha would serve to attract the attention of their 
classmates to them and thus make them feel singled out for special 
and possibly unwelcome attention. To test the whole school first 
would not only facilitate the comparisons that we wished to make, but 
would have the useful effect of making the Islanders feel that the others 
were being tested too. 


TESTS USED 


Infants Intelligence Attainment Personality 
Group Kelvin Southgate Reading 
Draw а шап: house: Test 
tree 
Individual S-B, Form L Rorschach 
3 wishes 


Porteus Maze 
TRISTANS Rigney Classification 
ONLY Test (Bruner)* 
Piaget (conservation, 
etc.) 
Harris laterality test 


* We are indebted to the kindness of Professor Bruner and Miss Joan C. Rigney, 
Center for Cognitive Studies, Harvard, for the loan of the pictures for the classifi- 
cation test which we modified to suit British conditions, and for the loan of the 
thesis in which results of its use with American children are contained. 
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Junior 


Vocabulary 
English Progress B2 
Reading: 
Schonell A or 
Gates Prim. 
Arithmetic: 
Staffordshire 
Spelling: 
Schonell 1A 
Schonell 1B 
Reading: 
Burt-Vernon 
Graded 
Vocabulary 
or 
Schonell Graded 
Word Reading 
Test 


Sentence 
Completion 

3 wishes 

Sociometric 
choice 


Rorschach 

Jackson Family 
Attitudes (1962 
only) 

Raven’s 
Controlled 
Projection 

Gibson Spiral 
Maze (1963) 


Group Moray House P.T.2 
(7-8 years) 
All Children Primary Verbal 2 
(depending = (N.F.E.R.) 
on age) Non-verbal 5 
(NFER) 
Draw a man: house: 
tree 
Piaget Causal 
Reasoning 
Individual ^ S-B, Form L 
WISC Performance 
TRISTANS Porteus Maze 
ONLY Classification 
Bender-Gestalt 
Harris Laterality 
Secondary 
Group Morrisby GATV 


(Tristan classes) 
All Children Progressive Mat 
1960 
Draw a man: house: 
tree 


Individual S-B, Form L 


Kohs’ Blocks (Alex.) 
TRISTANS Porteus Maze 
ONLY Cube Imitation & 
Cube Construction 
Woodworth Wells 
(1962 only) 
Classification 
Bender Gestalt 


Mill Hill Voc. 
Reading: 
Schonell B 
Spelling: 
Schonell 1A 
Schonell 1B 
Arithmetic: 
Staffordshire 


Burt-Vernon 
Holborn Reading 
Scale 


Harris Laterality Test 


* We are very grateful to Professor Н. Н. Ande 
sity, U.S.A., for the interest he has shown in the 
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Project. 


Sentence 
Completion 
Anderson Story 
Completion 
(Tristans and 
controls)* 
3 wishes 
Sociometric 
choice 
Rorschach 
Raven’s 
Controlled 
Projection 
Gibson Spiral 
Maze (1963) 


tson of Michigan State Univer- 


. PROCEDURE 
а. : apu 
sois e tahe рей in March 1962 and March 1963 consisted of 
each, ibn atten a m which group tests were administered to 
any зс з ams y individual testing of the Tristan children. It 
беде afier di at Г he schools in Hampshire remained open for this 
RBC bi college had closed for the Easter vacation, for this 
ise сат to move down from London to Fawley. During 
coun pedii me assistance with the group testing was given by the 
PERLAR an ogists, who made themselves responsible for giving the 
a t€ in the secondary modern school, and who also 
Dueinerthe ы. other group testing of the non-Tristan classes.* 
schol (with = yarad the group testing їп the secondary modern 
shoal rat exception of one test) was carried out by the writer, 
М. im of the classes in the junior school. 
багар das e, аи were kept constant for the two years. 
stil, опе er t crs а the team tested the same children both times 
inde eae P. js ps The March-April periods were the 
Site caris oth group and individual tests. Further assessments 
аады) di Еж June and July of both years. These comprised the 
Maze Tes $ Th ication tests, the Porteus Maze and in 1963 the Spiral 
ihe qun ШЕ = Performance Tests given 10 the secondary school in 
Rosin wd. 2 could not be readministered until July 1963. The 
Бы еее чы was given іп the third term of each year, as were the 
AM sessments, — 
Feriis e genus of behaviour were car 
Mane 1 at one or two other times W. 
its to the school. 
S gea from class teachers were obtained in both s 
тема л ке: recorded during all visits. Ln 
ко aid on ш (^ July and in September and October 1963, visits 
rua arid ot dared to test pre-school children, the Merrill- 
ae au used for this purposc. At this time the homes of all the 
о. ren were visited and many of the older Islanders were 


ried out during these testing 
hen the writer was paying 


11111615, 


Mr. А. W. M. Harborth, 
mpshire for testing 
also to the 


* 
"s We are much indebted to the Senior Psychologist, 
en members of the School Psychological Services in Hai 
5 istance іп 1962 and for help іп marking certain group tests; 
tatistical Branch of the Service for assistance in 1962. ; 
on Copies of this were kindly made available by Dr. H. B. Gibson of the Family 
evelopment Study, Cambridge House, London, who scored the results. 
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It was possible to take both still and moving pictures of the т 5 
behaviour in the playground. Unfortunately the films of day-to- : y 
behaviour could not be made until the spring and summer of = А 

It was unfortunate, too, that no camera was available the very firs 
day the schools were visited, two days after the children’s first anen- 
dance. The scene in the playground of the junior school was p 
ticularly striking, both during the morning and the dinner еа 
Tristan children, as a whole, tended to be physically small and үле 
and the coldness of the day—there was а powdering of snow on d 
ground and a keen icy wind—made them appear even smaller z 
thinner than they were. They shivered in their thin, inadequate ri "i 
still with the Tristan molly caps and white knitted socks with colour їй 
bands round the top (probably both responsible for whatever к 
the children might feel). They huddled together in mute, won ani 
and rather frightened groups, eyeing their new companions АШ 
hensively. The Tristan girls in the secondary school group were € 
Picked out too, partly because of their style of hair dressing, ae 
оп account of their long mid-calf length dresses which stood out ы; i 
the school uniforms of short skirts and blouses worn by the other gir f 
It was to be some time and involve considerable efforts on the part o 
others before the Tristan children adopted the clothes and took on 
the general appearance of the other school children. 


Results 


ET 
The results are presented here in summary form only and for a limite 


э - been 
number of the assessments made. The following measures have b 
selected: 


1. Level of intelligence. 
2. Educational progress. 


3. Some features of personality and the children’s social interaction 
within the school. 


LEVEL OF INTELLIGENCE 
As stated, group tests of intelligence were given 
tion of the level of intelligence of the childr: 


Islanders were placed, (b) to yield some information on what the Tristan 
children could and could not do, and (с) 


à to enable comparisons to be 
made between successive testings which might throw light on possible 
adaptation and learning. As originally planned, the investigation was 


(a) to obtain an indica- 
en among whom the 
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to have included a two-years’ follow up: but this proved impossible as 
the children returned to Tristan in October 1963. More intensive study 
was carried out of the Island children with individual intelligence tests. 


, 


CHOICE OF TESTS 


I. Group Tests 


An important drawback of the majority of group tests lies in their 
restricted age range. This had two consequences for the present study: 


a. children in the infant and junior school could not all be tested 
with the same tests in any one year, hence valid comparisons could 
not be made within the Tristan group as a whole; 

b. some of the children moved out of the appropriate age for 
the test between the period March 1962 and March 1963. This 
did not affect consideration of their results relative to those of the 
rest of their class, since all were given both tests, but it made esti- 
mation of individual children’s adaptation more difficult. It would 
have been neater if we could have obtained successive scores on the 
same test. We were able to do this for a fair number of the junior 
school children but not for all. A further complication lay in the fact 
that three children moved up into the secondary modern school in 
September 1962. They had to be tested along with the other children, 
using the tests selected for that school. Time precluded special re- 
testing on the old test: in any case they had all moved out of the age 
Tange. 

Gaps occur in the group test results through absence. Although the 
attendance record of the Island children was on the whole good, there 
Were a number of children absent either in 1962 or 1963 when the 
group tests were given. Colds, asthma and odd days off for other 
reasons meant that our group test records are not complete. 


2. Individual Tests 
We were well aware of the problems inherent in giving the Stanford- 
Binet to children such as these. The decision to do so was taken on 
several grounds: (a) the test itself, like any other intelligence test, 
is affected by cultural conditions, but it samples a wide variety © 
cognitive functions and often yields qualitative data of value; (0) we 
were interested to discover any changes occurring over the period of 
study, and though there is some difference of items in the different 
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Taste I 
TRISTAN CHILDREN 


Results of Intelligence Tests: Intelligence Quotients 
(Chronological ages in years and months) 


Infants Group Tests Individual Tests 


Stanford-Binet 
1962 1963 
corrected corrected Е 
59 96 absent 90 92 
6 по 87 95 115 
oe | ао 82 94 оз 
Girls: 
63 100 86 99 105 
611 IO4 absent 99 102 
79 96 absent 87 81 
NVs 96 
73 92 тоз 84 9» 
МУ; 107 
*Boys: 
Age 
6:0 108 
*Girls: 
Age 
бі IOI 
63 92 
64 106 
64 100 


* These children were not in school án тобу, MERENSAESVeNEEEKE RA aras алий ЕИ 
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Juniors Group Tests Individual Tests 


Stanford-Binet 

Age Non-verbal 5 1962 1963 Performance 
Boys: | 1962 1962 1963 corrected corrected | 1962 1963 
8-7 86 90 90 93 93 99 
97 8st <70 63 61 я т 
10:6 79 74 80 87 76 83 
10:8 absent secondary 93 79 74 74 

school 
II'4 absent secondary 88 88 76 79 

school 

Girls: 

77 | МН 79 NV 92 90 84 85 90 
7I absent left 80 79 86 left 
86 | МН тоў NV 112 100 115 120 113 
8-1г | NV 79 75 75 78 69 76 
9:2 108 114 102 100 86 113 
9:8 102 103 85 104 94 92 
9:8 93 86 85 87 7 92 
9'II 81 80 71 84 90 92 
103 — 110 102 109 104 110 
105 76 <75 71 78 65 6 
109 96 secondary 83 91 02 86 

school 
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years, the test as a whole would be likely to give reliable information 
about such changes; (c) we used the L form rather than the new L-M 
since a good deal of data on Form L, based on the results of English 
children, was already available. The Fraser Roberts Correction Table’ 
enabled us to compare the Tristan with British children of all ages. 
The newly-published American L-M form of the test, which some 
might consider preferable, scems even more heavily loaded with 
verbal items than the old L form, and hence was more likely to be 
unsuitable for the Island children. We used the Performance Scale of 
the WISC with children between 8 and 11 years, but not for the older 
and younger, since there is reason to believe that its use with cither 
would not be entirely satisfactory. In 1962 the Island children were 
hopelessly at sea in the Picture Arrangement (a point of interest). 
Іп 1963 they all obtained some sort of score in it, but to permit of 
comparison between the two years we omitted to score this test in 


either усаг and prorated the other scores. Table I gives the results for 
both years in: 


i. the non-verbal group tests for all ages; 
ii, the verbal test for the secondary school children; 
iii. the Stanford-Binet and the WISC Performance. 


COMMENTS ON INTELLIGENCE TEST RESULTS 
1962 Individual Tests 


1. One of the most noticeable features of the Stanford-Binet results 
is the decrease of intelli 


infants tested and seve: 


H H . 5 
on her experience of teaching all the seniors and most of the juniors, 


148 


that the older group was in fact less intelligent than the younger one. 

2. Mention has already been made of the inability of the junior 
school children to do the Picture Arrangement in the WISC. They 
scemed unable to grasp the general principle, but this may have been 
largely due to the fact that the type of situations depicted were outside 
their range of experience. The I.Q.s in the WISC paralleled those in the 
Stanford-Binet rather closely. Table II shows the level of intelligence 
of the children in both tests, grouped into categories.* 


ТАВІЕ П 


Categories of Intelligence as shown by LQs. 


1962 1963 
Stanford-Binet WISC Stanford-Binet WISC 
|ы ee == 
Boys: | Low average | Average Low average Average 
Inferior intelli- Mental defective | Inferior (ESN) Borderline 
gence (ESN) 
Limited intelli- Borderline Low average Dull normal 
gence | 
Low average ^ Borderline Limited Borderline 
Low average ^ Borderline Low average Borderline 
Girls: | Low average Dull normal Limited Average 
Limited Dull normal Limited left 
Average Superior Above average Bright norma 
Limited Mental defective | Limited Borderline 
Average Dull normal Average Bright norma 
Low average Average Average Average 
Lowaverage ^ Borderline Low average Average 
Limited Average Limited Average 
Average Average High average Bright norma. 
Limited Mental defective | Limited Mental defective 
Limited Average Low average Dull normal 


. Note: ‘Mental defective’ іп WISC is approximately equivalent to ‘inferior 
intelligence’ or ‘in need of special educational treatment’ (E.S.N.) in the Binet; 
borderline’ to ‘limited’; ‘dull norma ог” to ‘above 
average’. 


T to ‘low average’; ‘superi 


pon by the British Psycho- 


* For thi -Bi i d 
т the Stanford-Binet the categories agreed U my Wechsler (for the 


logical Society are used; for the WISC those presen 
Full Scale), p. 16 of the Manual. 
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The results for the group as a whole in 1962 indicate that a Per- 
formance Test such as the WISC did not give a more valid indication 
of level of intelligence than a verbal test of the Stanford-Binet type, in 
terms of a higher assessment. Nine children obtained І.О. in both tests 
of much the same order: four were higher in the WISC and three 
higher in the Stanford-Binct. 

Although the results are not presented here, the same obtains for 


the older group. The majority did no better in the performance battery 
than in the Stanford-Binet. 


1962 Group Tests 


A similar decrease of I.Q. with age is seen in the results of the group 
tests. The infants were all of average LQ. while the LQ.s of many 
of the juniors were of the same order. This was not the case with the 
seniors, who as a group did poorly in 1962 both in the Raven's Mat- 
rices and in GATV. They were not good at perceptual tests, a num- 
ber failing in the Stanford-Binct in Memory for Designs and Paper 
Cutting. Nearly all were poor in Kohs' Blocks and Cube Construction, 
while their mental ages in the Draw-a-Man Test were usually below 
their mental ages in the Stanford-Binet. 

The evidence from group testing therefore confirmed, on the whole, 
the later results in individual tests. 

How inefficient were the tests in т 
capacity? By March 1963 they had be 
about fifteen months. They had bee: 
seniors had also undergone school exa 


962 in assessing the children’s 
en in school in this country for 
n tested several times and the 
minations, 


1963 Individual Tests 
Qs for the group as a whole is not 


ough four children among infants and 
er I2 points. 
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ceeded much better with these in 1963. But their general pattern of 
success and failure did not show consistent trends for the group, either 
in any one year, or from one year to the other. 

_2. The WISC LQ.s of the junior children remained constant for 
six of the 15 children tested, decreased slightly for two, and improved 
for seven. In five of these cases, the increase was seven points or more. 
One of these was an autistic boy whose verbal output was very poor. 
For the remaining four the result was in line with that obtained in the 
Stanford-Binet. For three children the Stanford-Binet in both years 
gavea higher assessment. The Stanford-Binet results taken for the group 
as a whole gave a somewhat better (in the sense of more consistent 
and higher) set of assessments than the WISC. 


1963 Group Tests 

The I.Q.s of the infants had dropped, but a different group test had 
been used, so little comment can be made about these results, The 
juniors remained very much where they had been. It is obvious that 
most of the seniors still obtained poor results in the Matrices, though 
one or two had gone up, one quite strikingly. The results in GATV 
also show that they were all still somewhat handicapped in verbal 
knowledge and expression. 

I. In summary it can be sai 
evident in both individual and group 
some exceptions. The 1963 testing confirmed the 1962 results and the 
observations of the Island teacher (and also those of members of the 
testing team who had had occasion to observe both younger and older 
children). 

2. Taking the highest result in any individual test in either year as the 
most valid assessment, only three children out of the total 45 assessed 
in one or both years* were of good average intelligence, and in only 
one test (WISC Performance, 1962) was there an І.О. above average. 
_ Two of these three children were brothers, the elder being the most 
intelligent of the secondary school group. This family was an interest- 
ing one; its nine members included three defectives, of which the young- 
est one, a boy of six years, was non-ambulant. A boy of 18 years 
attended an Occupation Centre, while a girl of 13, at school, obtaine 
very poor scores in all tests. The two brothers mentioned here were 
both intelligent and lively and the elder one particularly took to school 
work very well. 

* Three secondary school children left before the second testing; 
were present only for the second testing. 


d that the decrease of LQ. with age was 
test results for both years, with 


five infants 
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EDUCATIONAL PROGRESS 


Some of the educational problems confronting the Island children 
have already been mentioned: altered conditions of learning in much 
bigger classes, and, in the case of the secondary school children, fre- 
quent adjustment to different specialist teachers. The range and variety 
of subjects in the curriculum were puzzling to them, quite apart from 
the inadequate knowledge which they themselves brought to the situa- 
tion. The marked contrast between their two educational environ- 
ments is emphasized vividly in notes made by the former Island 


teacher,* who helped the Islanders during their first six months here. 
They are summarized below: 


problems based on unknown experiences caused them considerable 
difficulty, increased by the introducti 


; ont to Tristan, in April 1961, of 
the decimal monetary system. The change back to the English system 
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children were prone to asthma. The boys played football and both 
girls and boys played hockey on the football pitch, amid large out- 
crops of rock and a fourteen foot drop to the sea. Despite this previous 
limited experience, the children took to games and Physical Education 
in their British schools, many being rated as average and one or two 
as good. 


STANDARDS OF ATTAINMENT 

The information about the children’s educational attainments at the 
beginning and during their period of stay comes from the following 
sources: 


а. Resultsof standardized tests in Reading, Spelling and Arithmetic. 

b. Teachers’ estimates rated on a five-point scale. 

c. Examination results and comments on report cards for the 
secondary school children. 


(a) Results of Standardized Group Tests 
Reading 


Infants Іп 1962, six of the seven children in the infant school were 


given a group test. One girl was a year retarded, while the youngest 
four of the seven obtained 


boy obtained a score of only two points, but 
reading ages close to their chronological age. This was a good start, 
but progress during the next year, though made by all, was slow for 
most of them.* Two made reasonable gains, especially the non- 
reader of 1962, whose reading age in 1963 was six years three ps onths. 

Juniors Scores were obtained for 14 juniors in 1962, using the 
Gates Primary Reading Test for the youngest children and Schonell 
Silent Reading Test A for the remainder. The results were good. 
Eight girls were average, two making scores more commensurate 
with their chronological than their mental age as measured by the 
Stanford-Binet. One of these girls had an average 10. in the WISC 
Performance Scale, though she obtained lower results in all other 
intelligence tests. None of the children was seriously backward except 
one boy and one girl, both non-readers. 

How did the children fare in 1963? A number were absent for the 
reading test and three had moved to the secondary school. For most 


* They were all assessed below average in an individual test in 1963 (Schonell 
Graded Word). 
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of those remaining progress had been slow, but there were some strik- 
ing exceptions. One girl (whose І.О). in a verbal test altered strikingly 
from 80 in 1962 to 105 in 1963) raised her reading age from nine years 
five months, to 12 years. Another improved by 17 months, while a 
boy pulled himself up from eight years 7 months to 10 years three 
months (after a second year in the same class). One of the non-readers 
was just beginning to read, but the other remained stationary. He b 
not to begin reading until September 1963 when his general emotiona 
condition improved. However the general slow progress must be 
considered in relation to the other children in the classes. The few non- 
Tristan children in the older special class were very backward, and some 
made even slower progress than the Tristan children. 


Seniors The reading scores of the seniors will be considered in an 
detail. Table Ш shows their results for 1962 and 1963 in the Schone: 


Silent Reading Test B. Mental ages in the Stanford-Binet are also 
"TABLE III 
Reading Ages (in years and months) 
1962 1963 
CA. MA. RA. CA. МА. RA. 
J. Rem. B 12:2 8:10 Ta* 131 94 72 
G 1311 $10 To* I4-1I 6:2 79 
1, B 12:3 130 130 1:0 149 139 
I, B 1r:9 9:2 8-7 12:8 10:10 910 
В 12:6 іг2 
с 12:0 9:2 
IL G 133 11:6 
Ty B 12:8 8-8 
G 12:8 78 
Ш; B I3'II 10:10 
В 13:7 12-6 
B 1470 9:10 
G ІЗІІ 7:6 
G 1310 9-10 
ш, в 1310 ов 
G 142 9'10 
IVP B 1410 10:0 
В Isl Io 


* A score of 3. 
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given. Though mental age and reading age are by no means perfectly 
correlated, a reading test which measures comprehension as well as 
fluency and accuracy bears some relation to general intelligence. It is 
therefore more meaningful to consider the children’s results in rela- 
tion to their general mental level. 

Comments Іп 1962 all but one of the Island children were backward 
in reading in comparison with the average children of their chrono- 
logical age. The exception was a boy, the most intelligent of all in the 
secondary group. 

One third of the children were also retarded (judged by the rather 
generous borderline of a reading age eighteen months or more lower 
than mental age). Five had reading ages above their mental age. 
One of these was a girl of very low intelligence (probably brain dam- 
aged), whose score of three represents a somewhat artificial reading 
age of seven years two months: the second was a rather puzzling girl 
who failed to increase her score in reading in 1963, or to raise her І.О. 
in the Stanford-Binet, but whose written English was quite good 
and who made a significant gain in GATV. The third girl, whose in- 
telligence was almost certainly underestimated in the Stanford-Binet, 
obtained scores above her mental age in both years. 

What sort of progress was made during the year that lay between the 
two tests? Most had made some, though for many it was less than a year 
of reading age. Indeed, of the 15 retested, only seven made gains of half 
a year or more. Two children belonging to the same family improved 
very strikingly. These were brother and sister. The boy, in Class 1, 
in 1962, whose reading age was then eight years seven months, made 
fifteen months’ gain by 1963. He was a cheerful, overactive extravert 
who settled down very well during his second year in school and 
whose improved level both in reading and intelligence reflects a real 
adjustment. His sister, in Class III, in 1962, made progress of the same 
order. Another girl in Class П, in 1962, though not bright, was a par- 
ticularly hard worker and made good educational progress all round, 
including reading. 

Much depends upon the school environment in attempting to assess 
progress, hence it will be convenient to look at the results in Table IV, 
which gives the scores of cach Tristan child together with the mean 
and s.d. of the class scores. 

The class means both in 1962 and 1963 are low, class progress being 
slow, as may be expected from children allocated to streams for slow 
learners. 
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Taste IV 


Schonell Silent Reading Test B 
Scores of Tristan Children, Class Means and S.D. 


А 1962 1963 
Ses 5 Tristan Class Tristan Class 
score mean* S.D. score mean* S.D. 
J. Rem. B 3 99 $1 3 6'4 56 
G 3 99 51 3 64 0 
L B 36 3у0 57 39 375 48 
L B 13 102 37 20 223 53 
B 21 19:2 37 25 22:3 55 
с 22 102 37 2 223 55 
Ty G 31 314 65 37 352 54 
Ty B 247 57 то 28-4 8:3 
G 9 247 57 12 28-4 83 
Шо B 7 202 79 n 3r4 72 
В 20 29:2 79 19 314 72 
В 24 202 то 27 314 72 
G 30 29:2 70 32 326 53 
с 9 202 7o 19 32°6 53 
Шы B 25 29:2 70 29 314 72 
G 23 29:2 7o left 
IVP B 9 29:3 TS left 
B 9 293 7:5 left 


* Calculated without the Tristan scores. 


1 Unfortunately three child ha 
has shrunk to fifteen. ren had left before the 1963 testing, hence the group 
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A good deal of space has been devoted to reading, since this is the 
most pervasive subject in the school curriculum, especially in the sec- 
ondary school. What of the other two basic subjects? 


SPELLING 


Nearly all the Tristan children were weak in spelling, even when they 
Were not noticeably backward in reading. A comment made by a 
teacher in the junior school points to one of the reasons for this, namely, 
that their spelling was affected by their own idiom and pronunciation. 
One child’s essay on Christmas, written in December 1962 (and given 
below) shows this difficulty very clearly and provides a good example 
of the handicaps that most of the children laboured under when trying 
to express themselves orally or in free written work. 


Fic. 1 


ARITHMETIC 


The majority of children were weak in arithmetic, in the case of the 
secondary school children this weakness being the most frequent 
comment in the teachers’ reports. Only one girl was above the average 
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t of 
of her class. By 1963 some progress had been made, dient Adi zit 
the secondary school children were still below the mean e 
classes. A brother and sister, already referred to, showed se Ta 
improvement, however, raising their relative position ГО. екуі 
—1 s.d. to about + 1 s.d. The others remained in the о 
position below the mean, or dropped still lower. The seniors 
edly did find the type of work in school beyond them. А — 

The juniors did somewhat better, four children making g 


for 
з с of the class 
gress; one of these, however, was repeating the work o. 

the second year, 


(P) Teachers’ Estimates* 


f the 
The teachers’ estimates were given with reference to the — that 
class as a whole, and mention has already been made of E class for 
only one girl in the junior school was placed in the ерат boy 
her age, and kept herself in it, while this was true of o on year. 
in the secondary modern school, in the second of a — 05 work 
Teachers’ estimates, in the junior school, take into account all hence 
of the children, not only their attainment in the basic subjects, ndary 
they amplify data yielded by the standard tests. In the 5885 alized. 
modern school, however, the teachers’ estimates are more өресі the 
The class teacher often had little first-hand knowledge of Y. only 
children fared, and the opinions of the specialist teachers referre eed 
to attainment in their own subjects. It was therefore difficult to сей 
assessment of the all-round standards of work of the Islanders. Е 


anical arithmetic’, One boy had 
also improved. The older children had 


none were transferred into a higher stream, 


Three children, two boys and a girl, rated ‘average’ the first year, 
had achieved a rating in 1963 of ‘good’. Two had pulled themselves up 
from ‘poor’ to ‘average’, and one of these received the comments: 
“А. works fairly well in II. He works sensibly in practical subjects and 
gets on with the job in hand. He likes doing jobs about the school 
and in the class room.’ This was an active, strong boy, rather more 
aggressive than the other Island children. This emerged in the teacher’s 
further statement that ‘He likes the competition in school work’. 


(с) Examination Results 


A study of examination results shows the same overall improvement 
for many of the secondary school children. These are given in Table V, 
which gives class positions in three sets of examinations. Information 
is available for 13 out of the 18 in 1962.* Unfortunately, the numbers 
have shrunk by 1963.1 


TABLE V 


Position in class examinations 


1962 1963 
No. 
Class in class — place Class Spring Summer 
I, B 30 23 п, 18/34 10/36 
А В 25 9 П, 16/25 6/26 
B 23 15 16 
G 12 7 7 
Il, G 33 30 Ш, 15/36 19/37 
Шо B 28 28 Ш, 28/30 absent 
G 27 29/32 
Шо в 30 26 IVPr. graded as average on year's work 
B 29 left for Tristan 
B 30 absent for part of exams. 
G 27 9/14 absent 
G 28 14/14 left 
IVPr. B 16 15 left 


* Two children in a special class (Junior Remedial), did not sit examinations, 
one boy had left at Easter and there are no records for two others. 

T Three had left, one to go back to Tristan in March, three were absent, and for 
one only grade placement was made. 
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; caminations. 
In 1962, 10 of the 13 were near the bottom in the class Es ds ist 
In 1963 all but three had pulled themselves up, with one тә ки 
intelligent of the Tristan group, showing the pacti > t progress by 
Two more, of low average intelligence, made excellent p 
etermination and application. сю 
т паа to know m much of this improvement wandu o 
increasing familiarity with the lessons and how much te pni xc slight 
the different sort of teaching environment. Therc A in the secon- 
evidence on this point, not from the original group placed Tristans who 
dary modern school, but from the progress of oe 1 were upset 
moved into it during the next school year. Two of aped One was 
about changing schools when first seen in December 19 de no friends 
the only Tristan in her new class. She said that she had ma I very much. 
and missed her own friends (all Tristans) in the junior schoo ad bottom 
She had settled somewhat by March, but was second bottom e Septem- 
in her class in both sets of 1963 examinations. It was not ene unately 
ber 1963 that she had really begun to settle down, and 2i daptation 
there are no examination results to show whether this socia -— chi 
was reflected in improved class position. The work of a т adversely 
was also poor. Though his class teacher did not commen f the 
on his general attitude 
psychological team who 
had deteriorated conside 
gressive. It is possible tha 
more personal junior sc 


was something to which 


c 
: ; > Tristans ma! 
the previous experience of the Trista 
it difficult to adapt. Obse 
knew quite well 


10 peers and teachers is a close one, but the 
number of problems fac 
very intimate knowled, 5 
to hazard even a guess as to their interaction, The examination 
system itself constituted a new Problem. We can be definite, how- 
ever, about the time it took for these difficulties to be tackled ап 


160 


there is evidence that by 1963. һе Tristans were on the way to doing 
this. 

Space precludes more detailed discussion of the efforts of the 
Tristans to adjust to school. The changes noted in particular children in 
both schools depended greatly upon differences in application and 
interest. The acceptance of changed standards and demands was on the 
whole more striking among the secondary school children than among 
the juniors, who contrived in their tightly-knit groups to preserve the 
somewhat lethargic approach to self-improvement that had charac- 
terized most of them on arrival. One of the main stumbling blocks 
in both schools continued to be language, both oral and written work, 
in which they were still handicapped when they left in October 1963. 


PERSONALITY CHARACTERISTICS 

What were the children like when they arrived, and what were the 
changes that were noticed in them during the succeeding year? The 
information summarized here is drawn from teachers’ comments and 
ratings, and from the Rorschach test, results of which will be presented 
їп а very general form, 


TEACHERS’ COMMENTS AND RATINGS 


The teachers were asked to fill in two schedules, the first consisting of 
general points about the Island children as a group, the second about 
each Island child. On the second form the teachers were asked to rate 
the child’s attitude to work, reactions to discipline, and to the teacher; 
and his social rclationships—both with Island and non-Island children. 
Space was left for the teachers’ own comments, in addition to their 
teplies to the standard queries and ratings. It proved comparatively 
easy to obtain data from the teachers in the primary school who were 
In constant touch with the children and who had many opportunities 
of seeing them not only in the class room, but also in the playground. 
It proved much more difficult to obtain such information in the secon- 
dary modern school. The teachers there had far fewer opportunities 
of getting to know the children in different learning situations and even 
fewer of seeing them in the playground. Hence, they felt that they had 
to confine their assessments to rather general statements which often 
did not say very much about the personalities of the children. Whereas 
in the primary school the schedules were supplemented by special 
ratings for five personality variables, this procedure could not be carried 


S.P.—1I 16I 


out by the secondary school teachers, who did not feel they knew the 
children well enough. 

The information collected has been condensed as follows: | 

а. In 1962 all the teachers in the infant, junior and secondary schools 
mentioned as one of the most striking features of the children m 
appearance and their dress. They are mentioned often as ‘looking h 
gypsies’, and the younger ones especially as being small and thin. = 
appearance and dress had altered to a very great extent by 1963. p» 
children in the junior school had filled out noticeably, and all 1 "s 
children had adopted the dress and hair-styles of the non-Island x 
ren. Their physical characteristics had not changed, of course, but. sh 
become less noticeably different following their adoption of Britis 
clothes. They had, too, become more familiar by this time to the Eng- 
lish teachers. his 

b. When they first arrived they were all very silent and shy. T d 
persisted for some months, but most of the children altered a Lane 
deal during the first year. Their silence seemed to be connected wit 
two things—first, the fact that in general the adult Islanders are not yd 
loquacious, though some do talk readily and at length: the second tha 
the adults were often heard (on visits to their homes to test pre-schoo 
children) to say to a child ‘you talk too much’. Hence their game, 
may have arisen from the adult belief that ‘children should be scen an 
not heard’. Though the children during the second year were muc 
more ready to talk, whether in a group or alone with an examiner, they 
continued to find it difficult to express themselves well and fluently. 
This lack of skill, as distinct from an inclination to talk, is no doubt 
attributable to their hitherto very restricted environment. Some of the 
secondary school children had just begun to use the school library and 


read for pleasure when the time came for them to return to the Island. 
But whatever the school opp 


their parents were ill educate 


сір would t t ste” ther 
Island child. Ty to copy or imitate ano 


4. In general the children did not show much aggression either to- 
wards each other or to the non-Tristan children, Indeed, aggresssion 
was one of the characteristics they most disliked а ксы their 
own statements. It was shown, however, early on by one or i of the 
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older girls who became definitely hostile towards the non-Island girls. 
A domestic science teacher reported, ‘When they first came they were 
mixing well, and the others were all over them. After two months 
they worked on their own ... and one of them was very spiteful. 
The other girls came to me and said, “They hate us, Miss”.’ At a later 
stage it was noticed by the writer and confirmed by the teachers that 
these negative attitudes were displayed by nearly all the Tristan children. 
This was in December 1962 when the Islanders were about to hold their 
poll to determine whether they should return to Tristan. The Island 
children, no doubt reacting to tension in their homes, could not run 
down life in England enough and they retreated from social relations 
with the non-Island children. This hostility was mainly confined to 
Speech, and diminished when, still later on, return to the Island became 
definite. Their social relations for the most part were marked by with- 
drawal rather than aggresssion. 

е. They were generally neat and tidy in their work and accepted class 
room discipline very well. Their conduct was good and during the 
Period between 1962 and 1963 many developed into willing and help- 
ful members of their class. Most took pleasure in trying to work well, 
an attitude which paralleled their parents’ pleasure in being thought 
Well of at work. This was more evident among the older group. 


SPECIAL RATINGS IN THE PRIMARY SCHOOL 

Ratings on a five-point scale were obtained from primary school 
teachers for the following variables: curiosity, independence, aggres- 

sion, competitiveness and gregariousness. The five categories of be- 
aviour, A to E, werc carefully defined for each trait, A being the 

highest, with an anticipated 5 per cent at the extremes. The results are 
Біуеп in Table VI. 


TABLE VI 
Trait Category N=23 


> 
wo 
о 
о 
т 


Curiosity o 2 6 8 y. 
Independence 3 I 7 II 2 
Aggression o о 4 II 8 
Compctitiveness о 2 12 9 о 
Gregariousness 6 4 ši І I 
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It will be seen that the Island children were rated low for a 
This is in accord with what has been noted by observers living on 2 
Island. Of the two children rated above average, the ge nee Sr 
one, a boy, showed outward signs of. curiosity in the form of Ha aa 
tory poking about, but this was not true curiosity, for it consisted mainly 
of aimless random movements. He was a boy with a history of «Шер» 
whose effective intelligence was low and who was in a n 
autistic state during the period of stay. He improved a good deal in e 
course of the month prior to departure. The girl rated above mere 
was a girl of good intelligence whose behaviour was really exploratory 
and goal-directed. 

Mire than half were rated below average for independence, the a 
in category A being infants. (Of these, one girl, the eldest in the ый а 
group, was really in charge of the other infants, who clung to te 
great deal in the early months.) The general result, like that for curi ай 
sity and aggression, confirms the picture of the Island сои : 
lacking in interest in the outside world, and being generally гаће 
Passive, dependent, peace-loving and non-aggressive. ia 

The rather high ratings for Bregariousness arise from the fact that th 
children sought each other's company and took obvious pleasure in 


being together; they do not relate to their social interaction with non- 
Island children. 


By 1963 the children had 
moved into the secondary 
come and gone and it was i 
from the same teachers w 


moved into other classes, and some had 
school. Teachers of the special classes had 
mpossible to obtain ratings for the children 
ho had rated them in 1962. 

However, a second set of ratings were obtained for 10 children who 
were in a special class in the junior school. Their teacher knew them 


fairly well, but had not rated any of them previously, having joined 
the staff in the intervening period. The ratings are given below and 
may indicate 


genuine trends in behaviour development. 
The ratings suggest that the Island children during this second year 


were showing mor 
dependent than th, 


There were, of course, individual differences 


among them, brought 
out not only in th 


nts, but also in the 
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Taste VII 
Trait Category 


Curiosity о 3 2 500 
Independence 3 & $ X 6 
Aggression o 2 5 2 I 
Competitiveness о 2 2 5 т 
Gregariousness o 7 1 I I 


for example, suffered from asthma a good deal in the first year, was 
very shy and withdrawing and was often away from school. A 
history was obtained from her mother which confirmed shy and 
withdrawing behaviour even at home. Happily she improved both 
physically and emotionally. One of her sisters went through a diffi- 
cult stage on transfer to the secondary school and even in the junior 
school was easily upset and at times aggressive towards the other Island 
children, 

The Rorschach test throws further light on general personality 
trends and on the presence of anxiety among the Tristan children. 


RESULTS OF THE RORSCHACH TEST* 


The Rorschach Test was administered twice at an interval of a year 
to 35 of the children. Of these 35, 21 belonged to the primary school 
and 14 were in the secondary modern school, the numbers of older 
children being depleted since some had left and could not be tested in 
1963. 

As with the other individual tests, no control group from the school 
could be assessed. The Rorschach is known to be influenced by cultural 
and social conditions, but to select a suitable control group would have 
been very difficult, even if time had permitted. The most natural type 
of control in this country for the Island children would seem to be 
children from a remote crofting type of community, far removed from 
the environment of Fawley. 

Since the children in the primary and secondary schools were tested 

* The Rorschach testing in both years was carried out by Miss Silver and Miss 


Kingerlee of St. James’ Hospital, Portsmouth. Grateful acknowledgement is 
made of their invaluable help. 
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by two different examiners, the results are presented separately. How- 
ever, they have a lot in common. 


Primary School Children, 1962 


, . 
These children adjusted well to the test situation, being by that time 
accustomed to test procedure. They were pleasant, smiled readily, 
were compliant, did what was asked and answered questions, but 
rarely voluntecred remarks or questions of their own. 


FEATURES OF THEIR RECORDS 


Popular responses were as frequent as might be the case from a British 


sample of the same age range, while the same cards tended to be re- 
jected. The differences were as follows: 


1. The records were shorter. 

2. They contained fewer whole responses and more detail. 

3. Well organized whole responses were very rare. 4 

4. Тһе content of their responses differed from those of English 
children in that human movement was less common and the 
animal movement was conventional or passive. Natural pheno- 
mena played a larger part but the content was limited. There 
was, as might be expected, some reference to the Tristan way of 
life, though few direct references to the volcanic disaster. Fan- 
tasy figures were missing, there were no fairies, giants ог 
witches, and no references to children’s story books. Thus, 
though the children’s perception appeared sharpened where 
nature was concerned, their records show a rather poor imagi- 
native life when judged by our standards, There seemed to be 


few differences due to age, though the small numbers preclude 
any definite conclusions about this. 


PERSONALITY CHARACTERISTICS 
On the whole the records w 
was used simply and crudel 
smoke, fire, blood (perhaps 
difficulty in the organizatio 


were recognized; and the 
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very crude colour, by rejections, by anxious use of shading and lack of 
energetic ‘m’ responses. o 

It scems possible that the whole group in fact was showing in these 
records the result of shock and uprooting, but that some children showed 
this more than others. In general, it was difficult to pick out many ге- 
cords which give an impression of active, outgoing and imaginative 


childhood, such as we think of as ‘normal’. 


Secondary School Children, 1962 


The records of the two age groups are similar in their relative brevity, 
stereotypy of content, and relative lack of organization and originality. 
Preoccupation with natural phenomena is revealed by the older child- 
геп, and an apparent difficulty in establishing human relationships. 
However, as might be expected of adolescent and pre-adolescent 
records, they show a wide range of variability in many scoring cate- 
gories. Six of the twelve children over 13 years of age gave records 
suggestive of considerable emotional disturbance. 

The disturbed children’s records indicated some tension, anxiety and 
impulsiveness. Natural phenomena and animal anatomy occurred with 
even greater frequency in the fantasy of this group. Whether current 
adolescent imbalance can explain this or whether the children of this 
age were more vulnerable to upheaval and had consequently reacted 
More strongly, it is impossible to say. 

There were few positive signs of maturational change between 
the years. There was little evidence of any increase in the ability to 
conceptualize nor did any greater capacity seem to be emerging for 
forming relationships. On the whole the records were poorly organized 
and immature—and suggest passive dependent personalities, lacking 

itive. However, they give evidence of self sufficiency, suited to a 
simple environment where there is easy gratification of instinctual 
needs and where there are realistic outlets for unruly fantasy. 


1963 Records 


In the primary school sample 21 children were tested twice. Five of 
the youngest children’s results are excluded from this report, since they 
Were too individual and different to be grouped with those of the other 
chil dren. Even 50, it is still difficult to generalize about the remaining 
Sixteen. Ten children gave records of the same length both times, with- 
In one response plus or minus; three were considerably longer and three 
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considerably shorter. When all the categories are analysed, there are 
few consistent differences between the two sets of results, The main 
changes were an increase in animal and animal movement responses, a 
decrease in nature responses, and a decrease in shading as diffusion. 
There were also fewer references to Tristan da Cunha (with one or two 
marked exceptions). 

There seems to be some relation between age, and kind and degree 
of change. The records of the nine- and ten-year-olds, which were the 
most meagre and restricted, showed little change, and tended on the 
second test to remain bare, short and lacking in organization and origi- 
nality. The records of the younger ones, aged eight in 1963, had 
changed more, showing rather more form and less crude colour, and 


some slight attempt at organization where none had been obvious 


before. One or two of these children gave more overtly anxious re- 
sponses, 


gest that roductivi 1 here 
was more constriction, P tivity had risen but that th 


An interestin, ch В "EC 
responses, In 1962 Е: a was the decrease in the number of ‘m 
SO In 1963. Two bo 


suggest a diminution in the free floating anxiety and tension which 
these types of response are held to represent. These two features were 
not related to age and maturational level, and seem to be the only ones 
which can be considered to reflect adaptations which took place in 
these children during their stay in England. 

J. The other changes that were noted appear to be related to age, 
the early adolescents showing them more clearly than children at 
the stage of late latency or well into adolescence. Such changes may 
be due either to the children’s particular stage of maturational develop- 
ment, or to particular effects of the new environment to which child- 
ten of this age reacted differently from either the younger or the older. 
The only clear evidence of adaptation to the new environment is 
given by those variables found in the records of the group at all ages, 
namely: the decrease in Nature responses and the decrease in ‘m’. 


SOCIAL INTERACTION 


How did the Island children mix with the English children? Informa- 
tion on this was obtained from the comments of the teachers, by play- 
ground observation and by the sociometric assessments carried out in 
July of each year. In the junior school two such assessments were made, 
at an interval of about a week, involving the answers to simple ques- 
tions such as, ‘Who would you like best to ask to a party?” and so on. 
In general it is true to say that the Tristan children did not mix. This 
Was not only observed constantly in the playground of the junior 
school, but also emerged in the sociometric results. There was little 
change during the time they were here until well into the summer of 
1963, when some of the older girls in the junior school could be seen 
in small groups with one or two English children. But these tended to 

© transitory in nature. i 
__ Fig. 2 shows the constellation of Tristan girls and non-Tristan girls 
in the summer of 1963. Fig. 3 shows the interaction among boys in 
the summer of 1963. 

Tn the senior school much the same state prevailed, although one 
girl, the only Tristan girl in her class and the youngest of the group, 
mixed well from the start. As always there were some individual 
children who formed exceptions to the general rule. The dispersal 
among classes in the secondary school played an important part im 
Taking them: sek «wider contacts among non-Tristan children. 
However, sity observing groups in the playground of the secondary 


169 


(Invite to a party) 
Girls’ choices: >>— 1st choice 
—À»——2nd choice 


T = Tristan girl 


Fic. 2 


school, the Tristans were more often than not to be seen in their original 
strongly integrated groups. 


Final Comments 


It is difficult to sum up impressions and results in a word or two. 
There is no doubt that all 


(Invite to a party) 
Boys’ choices: —3>3>—1st choice 
— 2nd choice 


T = Tristan boy 


Fic. 3 


which the school leavers found were of the unskilled sort, with which 
they were perfectly content. With but few exceptions they gave no 
evidence of definitive goals, vocational or otherwise, and their stay 
in England had not brought out initiative or drive. It is possible, of 
Course, that the time may have been too short for such forces to become 
Operative. It must be remembered, too, that the children, like the 
adults, never thoughtoftheir stay in England as anything but temporary, 
" Which might well have reduced any incentives to adapt more 
y. 

The younger children presented a similar picture, although many 
of them by reason of higher intelligence and a good start in reading, 
were better fitted to adapt educationally and perhaps socially. Some 
indeed, seemed to benefit less than the older children. It may be that 
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the closeness of their integration with their own group, inside and out- 
side the class room, militated against adaptation. 

They showed individual differences, however, which it is impossible 
to amplify here. Taking the group as a whole they remained for the 
most part closely integrated, rather passive, peace-loving children, 


not outstanding in ability, content with their own company and their 
own ways of life, 
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Boys in Detention Centres 


The research reported here forms part of a larger investigation carried 
out by psychologists at University College, the aims of which are (a) 
to describe and compare boys between the ages of 16 and 20 sent to 
Prison, to Borstal and to detention centres; (0) to investigate social and 
Psychological characteristics related to reconviction after these punish- 
ments; and (c) to compare the effectiveness of the three types of ee 
ment in terms of the numbers of boys not subsequently reconvicte 
after sojourn in each, while taking into account any differences between 
the kinds of boys sent to these three types of penal institution, — 
This paper is concerned mainly with 302 boys in senior detention 
Centres* who were interviewed and tested between July 1960 and Feb- 
тиагу 1962. They were aged from 16 to 20, came from London and E 
‚ Ome Counties and were serving sentences of three months, with one 
sixth remission. 
The first detention centre for junior boys aged 14 to 16 was opened 

ІП 1952; the first centre for senior boys aged 17 to 20 in 1954. Unlike 
Prison or Borstal, where ‘trade training’ is emphasized, no such training 
15 Provided in detention. The régime was originally intended as a 
short sharp shock’ and lives up to this name; it consists of hard chores, 
Strict discipline and vigorous athletics. It would appear, and indeed it 
15 generally agreed, that boys need to be mentally and physically 

calthy to fit into the régime satisfactorily. The number of centres is 
at present increasing fairly rapidly, in accordance with the Govern- 
ments intention, embodied in the Criminal Justice Act of 1961, to 

* The total sample is made up of 914 boys—302 from detention, 304 from 
Prison and 308 from Borstal. 


і ] а ut 8. 
© maximum single sentence that can be given is six months, but sk ы 
Per cent of the boys committed to detention are sentenced to three months. 
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abolish short prison ipu for boys of this age, and to substitute 
i herever possible. р 

р зб а research was begun, there was only EE de- 
tention centre for senior boys, Blantyre House in Kent; Ayles às d 
and Aldington were opened in 1961. These were the first 5. ee 5 
available for senior boys in the South of England. By the en а a 
the year when most of our work was carried out, there were a un А 
five senior centres in England and Wales, and in that year 1,676 i 
went to them, compared with 2,565 who went to prison, and 3,5 : 
who were sent to Borstal. With such a small number of senior a 
(three in the South of England and two in the North) and suc bd 
large number of boys to choose from (7,829), it is not a E 
to suppose that at that time the courts were selecting, on the w! ps. 
boys suitable for this type of institution. Unfortunately, sia 4 
specialist’s report—medical or otherwise—is required by law be ie 4 
boy is so sentenced; thus, the policies of courts are bound to differ, а 
their success almost certain to depend on the amount of es 
information they are prepared or able to elicit about a boy before 
consigning him to this form of punishment, 

The present research is essentially psychological, based on case- 
studies, as far as time allowed; it depends largely on the results of per- 
sonal interviews and standard tests administered individually.* Three 
independent sources of information were available to us: the boys 
themselves, the homes of 80 per cent of them and official files.T The 
data obtained in the interviews with the boys has provided the basis 


for this paper, and has been checked, wherever possible, with that from 
the other two Sources, 


The plan of the psycholo 
to the original and classic 
indeed, in some ways, thi 
of his. For example, B 
delinquents on the basis 


gical work and the methods owe much 
investigation of Professor Burt in 1922; 


themselves, by Government Survey interviewers from the boys’ 
homes, and by the whole jumble of people who contribute from vary- 
ing sources to the information contained in official records. Many 
modern students of criminology, and indeed of psychology, would 
think this a gain in ‘objectivity’ over more ‘subjective’ methods, and 
to be applauded. However, it is arguable that criminology is not at 
present a field where the modern passion for objectivity at all costs is 
of paramount value. A glance over present-day research suggests that 
the more objective psychological methods, questionnaires, laboratory 
experiments and so forth, when looked at fair and square, have contri- 
buted relatively little as yet to criminological knowledge; in fact, an 
alarming gap in present work in this field appears to be the lack of a 
psychological approach to criminals as individuals, combined with 
Systematic recording and sound statistical techniques. There are, of 
course, a number of psychiatric studies of criminals, individual studies of 
great interest? where the criminals fit into currently defined abnormal, 
or semi-abnormal categories; but few psychologists, or psychiatrists 
for that matter, would claim this of more than 20 to 30 per cent of 
cases at most. | 

We do not, then, apologize for the more subjective and psychologi- 
cal aspects of our research—the interviews and the ratings based on 
them; we regret only that we could not have followed Burt’s methods 
more closely, His work is still spoken highly of to this day, yet much 
of its intrinsic value—particularly the skilled study of cases—is in 
Practice conveniently ignored. . 

The results reported here fall broadly under two headings—on the 
one hand, descriptive information about the boys and a brief compari- 
son of this with similar results from other investigations; on the other, 
Preliminary results of two years’ ‘follow-up’ of the boys’ convictions 
subsequent upon their sojourns in detention and the relation of these 
to the characteristics studied. 


Descriptive Information 


had Purposes of this paper the descriptive information falls into three 
road classes—fir st, the boys’ offences and their criminal potentialities; 

secondly, their home backgrounds; and thirdly, the unsuitability of 

ilh rv aes for detention, mainly on the grounds of mental or physical 
health. 
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1. OFFENCES AND CRIMINAL BACKGROUND 
OFFENCES 


i the 
What sort of boys had we to choose from? What crimes had they 
mmitted? | | Ж 
бы Table I below are all receptions into prison, — ici 
detention centres in England and Wales in 1961, the year w! i ~ 
the field work in the present research was carried out. 24 oe 
were received, and were classified according to the offences fo 


they had been sentenced (Report of the Commissioners of Prisons, 1961, 
slightly modified), 


Taste I 
Receptions in 1961 classified according to offences 
England 
and Wales 

Detention Prisons* Borstal Total 
Murder 2 A 
Other violence against the person 191 314 x F 
Sexual offences 32 124 73 "s 
Breaking and entering 308 47 2184 29 5 
Larceny 520 589 682 1,79 
Receiving 27 44 44 “ 
Frauds and false pretences 12 29 24 3 
Other indictable offences 56 164 139 359 
Assaults 53 124 8 185 
Prevention of Crimes Act 25 60 16 тог 
Taking motor vehicle without 

consent 222 274 169 665 

Malicious damage 27 31 3 бі 
Indecent exposure 6 6 E 
Cruelty to children 2 2 
Living on immoral earnings, etc, 6 2 8 
Drunkenness 25 25 
Highway Acts offences (Driving) 166 128 13 307 
Begging, sleeping out 2 I 3 
Other non-indictable offences 31 164 I0 20$ 

1,676 2,565 3,588 7,829 

* The figures includ 


le boys with priso: 
more than three years who were not 


number approximately soo, 


d 
n sentences of less than three months € 
included in the present research. T! 
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Th ; 
Nis 1 pom in Table I gives the total numbers of boys 
the various & башна dming the year 1961, who committed 
tals Ой of ‚ч For indictable offences we can compare, with the 
25. m 1 the number of boys incarcerated with the 
notall of Ade oys of this age who were convicted of the offences, 
the more fre sa: Wir ies penal institutions. For example, to take 
шшк, a e: ent of the indictable offences, the figure for breaking and 
еге us фара about 45 per cent of all the boys who were 
convicted of E rica 725 represents about 25 per cent of those 
теракт ictable woundings and assaults (mostly in fights); 229 
ar sepes per cent ofall those convicted of sexual offences and finally, 
os or (^ a per cent of those convicted for larceny. As these 
these institutio ihe of the proportions convicted who are sent to 
breaking ont = ( he main penal places for boys of this age), we get 
finden tik an ntering first, followed by violence, sex and larceny, an 
with which mit (or may not) be indicative of the relative seriousness 
Table II giv t n British, regard these offences. 
to be eal ae the figures in percentages, and permits comparisons 
and by boys rà offences committed by boys in the present sample, 
those for cia e the population from which they were drawn,* with 
"Theon whole country and for prison and Borstal. 
portion of аа in the table is provided by the much larger pro- 
breaking into rstal than of other boys who had been found guilty of 
sent 74 per ce ed in order to steal. It appears that the courts 
than to io no of the 2,969 breakers and enterers’ to Borstal rather 
be primarily 4 or to detention. Boys sent to Borstal are considered to 
Justice Act pss need of ‘training’. In accordance with the Criminal 
"—— ыо these lads serve an indeterminate sentence, of which 
stitution, de ай and two years тау be spent in the Borstal in- 
on release Рр ending оп their behaviour while they are there, followed, 
bation office 2: P» о years under the eye of After-Care—usually a pro- 
boys are a ccording to official figures, about 60 per cent of Borstal 
ing proporti ately reconvicted after release, a somewhat disappoint- 
on, as the emphasis in Borstal more than in either prison 


* The poj od a 
sentenced а ini is defined as all boys from London and the Home Counties, 
dington betw. ce months’ detention and sent to Goudhurst, Aylesbury oF 
Sce Report B July 1960 and February 1962. 
One year after of the Prison Commissioners, 196 
308 prisoners 2 boy’s release, are for 302 boys in detention, 
2 Borstal bor 5 per cent and for 246 Borstal boys, 46 per cent. 
ys who have not yet been ‘out’ for a year.) 


т. Our own reconviction rates, 
36 per cent; for 
(There are still 
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"TABLE II 
Numbers of boys (expressed as percentages) committed to detention, pras and 
Borstal in England and Wales, 1961, convicted of various offences 
Detention 
London 
Present and Home England and Wales, 1961 


Sample Counties Detention Prison Borstal Total 
Murder 


<I <I 
Other violence against 

the person 6 5 II 12 6 
Sexual offences «1 «1 2 5 2 3 
Breaking and entering 21 20 18 19 бі 39 
Larceny 30 20% 31 23 19 23 
Receiving 4 3 ez 2 I 1 
Frauds and false pretences I I I <I 1 
Other indictable offences 3 2% 3 6 3 5 
Assaults 2 3 3 5 «I 2 
Prevention of Crimes Act 1 <I I 2 <I z 
Taking and driving a 

motor vehicle 14 16 13 II 5 8 
Malicious damage 3 2 2 т <i 1 
Indecent exposure 2 I <I 51 
Cruelty to children «I = 
Living on immoral earnings <I <I A 
Drunkenness <I «1i I «I 
Highway Acts (driving, 

etc.) 12 10 10 5 = 
Begging, sleeping out <I <I = 
Other non-indictable 

offences 3 5 2 6 «I 3 

Per cent 100 оо 100 100 100 100 
Numbers 302 478 1,676 2,565 2,588 7,820 


* This table is a modified version of t din Current 
Legal Problems. of one that has already appeare 


are those who commit other kin 
to do with the disappointing results, 


One other difference should be noted in Table П, namely the 
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ЕКЕ 
к өйы ies figures, among detention centre boys, for indictable 
af boys Fa oe E person, both in our sample and in the population 
sapere uid E on and the Home Counties (columns 1 and 2) 
Thi iones : ht * for England and Wales as а whole (column 3). 
di docu | ж t appear, а regional difference due to variations in 
ae is ne of boys in and outside London and the Home 
sentencis s it 7 4 y to have anything to do with variations in the 
aid m а y of the courts in these two areas. Our random sample, 
эзан T den from which it was selected, contained only boys 
oni odo dec months detention, who constituted about 84 per 
nearly al гар number committed. Of the remaining 16 per cent, 
ende cen given sentences of six months, and a rather higher 
жч on of these boys had been convicted of indictable woundings 
- st the person. 
маржы 4 zm present sample proved not to differ significantly 
and. dis ae ondon and the Home Counties who were not chosen, 
fairly ШЕЕ "des of boys from this area may be said to correspond 
imis | y to that for the country as а whole, as far as crimes are 
on ее of note that 33 of the 302 
offences of which they had been convicted. We 


them. 


boys asserted their innocence 
believed 10 of 


CR 
ie BACKGROUND 
crimi 
on A rien background we mean first, 
e boys have been convicted in the pas 


criminal 
al associ 156 : 
offences, ciates—relatives and others—and their att 


the number of occasions 
t, and secondly, their 
itudes to their 


а of Previous Convictions 
the Veneers sources of information about previous convictions— 
from "ib ede oe and official reports based on criminal records 
are compared i .* Below, in Table Ш, the data from the two sources 
It can be tems уе between them is "71. | 
Convictions than уу at, on average, the boys claimed more previous 
Understated thei SEG allotted to them by official sources. Twenty-four 
Official ones M previous record, 143 gave numbers identical with the 
, while 135 appeared to over-state the case. No such bias is 


* 
We are 
cord Office (x grateful to the Home Office Research Unit and the Criminal 
for obtaining these details for us. 
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i the 
observable in the results for the 304 young ete base 
corresponding correlation is ie м. м Н б кей eid 

in general, younger the prisoners, i n. 
pent. and a са by the psychologists to be = ош 
ally inclined. They showed, too, a much lower reconvic wi s 
year after release, 33 compared with 55 per cent of 554 e ma 
highly likely that they were more honest in Bosnae rm 
convictions and may have owned up to minor inciden А е 
reached Scotland Yard at all. In addition, a few were Iris m ei 
offences committed in that country that were unknown ar e beris 
police. In any case, it is not as easy as might at first үзө Ог : wr 
give a completely accurate account of his criminal record, | on 
wishes to be honest, for he may confuse offences committed o 


"TABLE III TA 
Number of previous convictions (a) claimed by the boys, and (b) available in 


criminal records 


Numbers in official files 
01 2 34 5 6 7 89 


10 

9 

8 

4 

6 

5 

Numbers 4 

Р 3 
claimed 

by the boys 2 

y M eur 

o 


54 96 а 50 19 


А z — to 
on the same and on different Occasions, especially if these go back 
the age of eight or ten, 


73 4 3 21 302 


Criminal Associates and Attitudes 
These are Perhaps best shown b 
hi 
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At the foot of the table are the numbers of boys claiming сш 
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A TIL 


2. HOME BACKGROUND А 
We have defined an ‘unbroken home’ as a home where both the boy’s 
Own parents, married to each other, are living together, whether or not 


Taste VI 
Boys in 
Detention 
Mother known to be dead 19 
Father known to be dead 39 
(Father died of war injuries) (то) 
Both known to be dead 4 
62 
' 
Parent(s) deserted, separated or divorced 85 
Mother deserted 5 
Father deserted м 
Both deserted = 
19 
Parents separated or divorced: m 
Mother left Я 
Father left A 
ather le = 
Boy is illegitimate E. 
Boy suspects he is illegitimate = 
2 
Adopted E 
Fostered = 
18 
Has mother and stepfather E 
Has father and stepmother 9 
Has only mother 35 
Has only father 9 
Has only substitute parents 23 
Ре 
Total number of boys with: (а) 
Broken homes 134 (s) 
Unbroken 168 5 
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may overlap. A boy’s father may have deserted and since died, or the 
mother who did not desert the boy may have remarried and then died 
herself, or both parents, after divorce may have remarried and so on 
(Table V1). 

An interesting fact emerges on comparing the numbers of boys living 
away from broken and from unbroken homes. If for this purpose we 


exclude the married boys, we are left with 294. Table VII below gives 
the results, 


Taste VII 
Home not Broken 
broken home 
Away from home 35 45 80 
Not away 130 84 214 
165 120 204 


; The figures are significant (у gives р<со2) and suggest an associa- 
tion between having a broken home and livin: 


only a father (or step-£ 
í ler P-father) or a mother (or 
5? кес, Тїш», а оше containing а mother, step- or substitute 
ather and siblings was classifie This is unfortunate, for 
A 
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as long ago as 1925 Burt in his study of young delinquents drew atten- 
tion to the ‘marked recurrence of . . . the presence of a foster-parent . . . 
in most instances a step-mother, in others, a step-father . . .". In addition, 
the Social Survey classification, although headed ‘family structure’, 
dealt only with the family structure of homes in which the young 
people were living. As all but three per cent of the ordinary adoles- 
cent sample шеге living at home, this was of small importance for them; 
but as many as 27 per cent of the Borstal boys were living away from 
home, thus, in their case, this classification led to a considerable amount 
of information being lost. In Table VIII below are percentages given by 
Social Survey and by Dr. Mannheim and Mr. Wilkins; our own figures 
for boys in detention have been included for comparison. 


Taste УШ 
Normal Borstal Boys in 

Family structure adolescents boys detention centres 
Only child with both parents 17 6 А 
Mother, father and siblings 
Father and stepmother 62 45 53 
Mother and stepfather 
No father II 17 Xr 
Neme г broken home 1/4 5 } гы af 7 
Not living with either parent 7 27 39 

per cent 100 TO 200 

numbers 1,390 572 992 

There a 


ге even fewer ‘only children’ among the boys in detention 
than in the normal sample; the percentage (55) of detention centre 
boys living in ‘unbroken homes’ is very close to that of Borstal 

9ys, lower than the figure for adolescents; and the number of boys 
nes where one parent is missing is almost identical with that 
rmal £roup. Accepting, as we have done in this instance, the 
rather narrow definition of ‘broken home’, we get a figure of 15 per 
Cent, almost identical with that of the Social Survey adolescents. 

ut our results, when compared with the figures for the adolescents, 
"LOW а significant difference over the whole table, due largely to 


tl a ts ао 
he muc greater number of boys not living with either parent.* 


* В 
"Lin es Classified ‘only children at home’ with ‘unbroken homes’ and des- 


ed boys who have only substitute parents as ‘not living with either parent’. 
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However, if we use the definition of a broken home given оп page 184 
of this paper, a definition customarily used by psychologists, psychia- 
trists and social workers, namely—a broken home is one which does 
not contain both natural, married parents—then we obtain interesting 
results, comparable with those of other investigators. Our over-all 
figure for broken homes becomes 44 per cent, very close to the 46 and 
45 per cent obtained by Dr. Gibbens’ and by Dr. Rose? for Borstal 
boys. Dr. Gibbenssubdivides broken homes into those broken by death 
and those due to separation or divorce. We give below, in Table IX, 
figures (in percentages) based on this broad classification from a 
number of investigations, some with control groups, some not, and 
in addition the results of a recent survey in Bethnal Green reported 
by Dr. Michael Young and Mr. Wilmott” and, more recent still, 
unpublished figures from a national survey carried out by Dr. R. J.W. 
Douglas.* 

There are two obvious trends observable in the table; first, judging 
by dates of birth, the steady decrease among the ‘non-delinquent’ groups 
in the percentage of homes broken by death, from the beginning to the 
middle of the century; and secondly, the considerably larger percentage 


of homes broken by separation or divorce among the delinquents than 
among the other groups. 


HOMES BROKEN BY DEATH 
Of the ‘non-delin 
by Burt and by 
homes broken b 


in 1946, it is as low as 40г5 
a considerable effect on the с 


ever, are likely to be very small, 
distinguish them from 
Gibbens and by us. ee аа 
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any time this century’. As Young and Wilmott go on to say, ‘Dis- 
ease is less deadly. Childbirth is less dangerous. The Second World War 
killed far fewer fathers than the First? Thus, the numbers of broken 
homes, in non-delinquent control groups and in the general population, 
appear to have decreased considerably, entirely, it would seem, on 
account of a marked decrease in the death-rate of parents. 


HOMES BROKEN BY SEPARATION OR DIVORCE 


In Burt's and in Rhodes’ groups considerably (and significantly) more 
delinquents than non-delinquents had homes broken by separation or 
divorce, Can a similar, more up-to-date comparison be made, between 
our own group of boys in detention and the recent figures from the 
National Survey? 

The percentage of boys in detention with homes broken by separa- 
tion or divorce is almost identical with that obtained among Dr. 
Gibben’s Borstal boys. However, these are all incarcerated delinquents 
(thus not strictly comparable with Burt’s and Rhodes’); they are older 
than the boys in Dr. Douglas’ survey, who were born after the War, 
and who were only followed up to the age of 15; and they include 

ins and illegitimate boys who were not included in the National 
Survey. In our own sample, therefore, we have excluded boys whose 
homes were broken after they were fifteen years of age, boys whose 
fathers were killed in the War and illegitimate boys.* Recalculation 


of the percentages gives the figures in brackets in column 8. 
Dr. Douglas took original] 
Wales between the sth 


up, to the age of 15, a randoml: 


It seems that the boys in detention, 


* We have no twins in the samp 
seen by us is less than т per cent. 


» born a short time before the boys 


le and the number of boys who have a twin not 
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in the National Survey, have among theirnumbersrather more than three 
times as many whose homes have been broken by separation or divorce. 

The difference in time—our boys were born on average about 4 years 
before Dr. Douglas'—might have widened the gap a little, and it may 
be, too, that the detention centre boys are drawn, on the whole, from 
somewhat lower and less fortunate social strata than were the boys in 
the National Survey. A further possibility must also be considered, 
namely, that some of the ‘separations’ have been missed in the very 
large National Survey, but not among the boys in detention, who are 
smaller in number and perhaps better documented on the whole, 
probably as a direct result of their offences. All three factors, if operat- 
ing, would artificially increase the observed difference, but it is hard 
to see how their correction could reduce it to anything approaching 
insignificance. They serve, however, to emphasize the advantage 
of using matched control groups in addition to national figures such 
as those of Dr. Douglas, Nevertheless, his data should prove invaluable 
to all research workers wanting to compare their own results with a 
large, representative sample such as his. 

In conclusion, more research needs to be done to study what 
appears to be a much larger proportion of homes broken by separation 
and divorce among delinquent boys in detention (and among Borstal 
boys) than that found in a large, national sample. 


DIFFERENCES BETWEEN PERCENTAGES OF HOMES BROKEN BY 
DEATH AMONG DELINQUENTS AND NON-DELINQUENTS 
Professor Burt and Dr. Rhodes found small differences of this kind in 
favour of non-delinquents. Our own figures, when compared with 
those of the National Survey, show a bigger discrepancy in the same 
direction—a difference of about 10 per cent compared with one of 3. 
However, older incarcerated delinquents (іп detention or Borstal) may 
well have a rather larger percentage of dead mothers and/or fathers 
than the younger, more representative delinquents of Burt and Rhodes, 
and, in addition, the death rate of parents in the National Survey may 

somewhat lower than that which would be obtained in a matched 
Control group. Anomalies such as these could have contributed to the 
Observ: ed difference and it is not possible at this stage of our research 
to distinguish between them. 


CONCLUSIONS 


1. The death rate of — in the general population ap 


pears to have 
decreased considerably during the first half of this century, and, since 
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it contributed a great deal in the carly days to the break up of homes, 
seems to have been accompanied by a fair-sized reduction in broken 
homes. 

2. There appears to be a gencrally low relation between homes 
broken by death and delinquency as defined by Burt and Rhodes, such 


with recent national figures. The reasons for this increase, however, 
cannot at this stage be established. 

3. There seems little doubt that a high percentage of incarcerated 
delinquent boys aged 17 to 20 come from homes broken by separation 


is unlikely that this has substantially increased the large difference 
Observed, 

4. Boys in detention tend to be away not just from their homes, 
but from ‘broken homes’, and nearly a third of boys from such homes 


TABLE X 


A. Not really criminal 


1. believed to be innocent of the offence(s) 
of which they were convicted 10 


ii, sentence considered too severe II 
21 
B. Unsuitable for the régime in detention centres 
i. Suffering from physical handicaps 
foot sores and swellings I 
limp 4 
hand injury (permanent effects) I 
asthma I 
asthma, eczema and history of T.B. I 
epileptic* 3 
probably epileptic 3 
severe head injuries possibly related to 
gross instability 3 
19 
ii, Suffering from severe psychological handicaps 

psychotic 2 
indications of psychosis 2 
neurotic 23 

hostile and aggressive 8 

very anxious and/or depressed 7 

grossly deprived 4 

very withdrawn 2 

other 2 
very unstable 3 
‘psychopathic’ (could be dangerous) 2 
borderline defective 2 
enuretic 3 
took drugs regularly E 
38 
Total 78 

26 ` 


Percentage of 302 


* А Р В 
Опе epileptic boy has been classified under Aii above, making four in all. 


IQI 


presented and have given priority to the various features in the order 
of the sub-divisions in which they are presented. For example, some 
boys classified under A showed symptoms that fell under Bi or ii, or 
both; and some with physical handicaps classified under Bi also pre- 
sented psychological symptoms classifiable under Bii but these secon- 
dary features have been omitted. Thus there is no overlap in the table, 
that is to say no boy has been entered more than once. And we have 
included only the more extreme cases of what we considered to be in- 
justice or handicap. We have selected a few for fuller description by 
way of illustration. 

The boys we considered innocent or whose sentences we thought 
Were too severe, need little explanation. A number of the latter had been 
convicted of motoring offences (driving without insurance or while 
disqualified), and were not suspected of more serious crimes. Some eid 
first offenders, onc an illiterate, mentally defective, epileptic boy wil | 
very bad sight, who had been described by a chief constable as ‘a local 
ringleader’. Another, who was almost completely deaf, deserves special 
mention. He could hear virtually nothing, could only lip-read very 
slowly, and was in constant difficulty at the centre because he couldn't 
hear any of the orders. This was a perpetual source of anxiety to him. 
His wife had had her first baby a week after he came to detention. His 
offence was driving while disqualified. According to him his dis- 
qualification was ‘up’ the day after he committed the offence. He had 
been to fetch his motorbike and was pushing it home on a hot evening 
when he succumbed to the temptation to ride it the rest of the way- 

Fortunately, since this research was carried out, Section 110 of the 
Road Traffic Act has been amended, a fact which may, it seems, 
reduce the number of custodial sentences imposed for driving while 
disqualified and facilitate the imposition of fines for this offence. This 
should assist in Keeping boys with nothing but convictions for motoring 
offences out of instituti 


кеш! 1 ons where they meet boys experienced in more 
criminal behaviour, 


PHYSICAL HANDICAPS 


tention centre at all. Physic? 


alsa: © Whole, easier to observe than innocence or psy 
chological abnormalities, and in the absence of medical reports, courts 


cial efforts to detect them by asking the pro“ 
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bation service for information, or even watching the boy walk into the 
dock. Of the four boys who limped badly, one had suffered from a 
tubercular knee which was seriously scarred, another was a victim of 
the after-effects of poliomyelitis (this boy appeared, too, to be seriously 
depressed). The boy with the history of tuberculosis, who had eczema 
and asthma as well, was recorded by the medical officer in the prison 
where he was remanded as unfit for detention because he had a history 
of spitting blood. He went to detention nevertheless. 

The four epileptic boys had all been previously diagnosed as such. 
This information was contained in their past records, and presumably 
could have been made available to the courts who sentenced them. 
We thought that one of them had been given too severe a sentence 
quite apart from his epileptic condition. Two were illiterate, of very 
low intelligence, and were, according to their own accounts, bullied 
unmercifully by the tougher boys. ; 

We were of the opinion that boys with histories of ‘black-outs’ or 
severe head injuries, who showed possible symptoms of brain damage 
or uncontrollable behaviour, should have been investigated medically 
before being committed to detention. To give but one example—a 
boy whose responses in the interview were obviously delayed, and 
who, according to him and his mother, had suffered from dizziness 
and severe headaches since he sustained a serious head injury at the age 
of seven, He had been playing on an old-fashioned iron mangle which 
fell and ‘scalped’ him, an accident which necessitated 48 stitches in his 
head. He was in hospital for six weeks, and although his skull was not 
fractured, he had suffered haemorrhage from eyes and nose. 


PSYCHOLOGICAL HANDICAPS 

Two boys we considered to be actually psychotic at the time of inter- 
view. Both have since been reconvicted, put on probation and have 
accepted conditions of residence at mental hospitals. 

We give below brief outlines of one of these boys, and of others who 
Presented, in our view, psychological symptoms which made them 
unsuitable for the régime in detention centres. : 

1. One of the boys considered by the psychologists to be definitely 
Psychotic showed schizophrenic symptoms. In the interview with him 
И was impossible in the whole five hours to get a direct answer to any 
question. His replies were full of irrelevancies on politics and literature, 
and also ‘wise’ sayings—for example, when asked what made a person 


а criminal, ‘It depends on who bends the tree, not the tree itself.’ 
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Other replies were clearly delusional—he claimed to have fallen 40 feet 
once when climbing Ben Nevis, and he described how up to the age of 
14 he was convinced he could live under water. He also said he had 
attempted suicide on a number of occasions by throwing himself out 
of windows and by jumping off a ship. 

Little can be firmly established about his early background. He makes 
the unlikely claim of having being born in Alaska, but has an Irish 
name and has lived in Ireland. He appears to have been adopted. At 
the age of six he went into a children’s home for four years because, 


of criminality, 
the boy being 


fo hi ne, as at the moment we couldn't find 
enough to certify hi; 
Fifteen months after his release from detention this boy was reconvicte 
of breaking тыш and takin g and driving a motos véhicle.. Ме 
was put on probation for two years and аб TY а 
" з cepted resi- 
dence in a mental hospital. pted a condition of 


2. A neurotic boy, described by the Psychologist as very aggres- 
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sive, presenting so-called ‘psychopathic’ characteristics. He seemed to 
be a pathetic victim of rejecting, violent parents who showed a com- 
plete inability to look after themselves, let alone their children. His 
mother is dull and inadequate, his father lazy, drunken and violent 
and his elder brother mentally defective. At the age of nine the boy 
was committed to the care of the local authority for being beyond 
control, and was in children’s homes for the next six years. In the homes 
he appears to have been quite uncontrollable, fighting with the staff, 
smashing things and absconding (according to official records) about 
140 times. On his subsequent return home the same pattern of violence 
was repeated, and this behaviour has led to dismissal from most of the 
45 ог so jobs he has held. He drinks every night and often gets drunk, 
a condition in which he claims he is not violent. He confesses to diffi- 
culties with girls with whom, he says, he is too shy, and has a hatred 
of homosexuals, who, he claims, have made advances to him. His 
criminal career started carly—at the age of nine he appears to have been 
a bold and accomplished shop-lifter—and he had three previous con- 
victions prior to the current offence of breaking and entering. A very 
deprived, aggressive, uncontrolled boy, he rejects his parents and they 
reject him. He shows strong resentment against anyone who attempts 
to assist him. 

This lad was given a poor prognosis by the psychologist. He has 
subsequently been reconvicted on five charges, including one of vio- 
lence, and sent to Borstal. 

3. One boy with a long history of fits, dizzy spells and black-outs 
had already been diagnosed as epileptic by a psychiatrist in an approved 
school who recommended treatment, which the boy apparently never 
received. The psychologist thought that he showed psychotic and 
psychopathic characteristics. He was an unwanted child who had been 
denied any parental interest and affection. His father died in the war, 
and he has had two step-fathers. The first of these was cruel and violent, 
assaulting the children and inflicting humiliating punishments on the 
boy, finally causing the family to be evicted by refusing to pay the 
rent. The second step-father threw the boy out of home at the age of 
13 or 14. The mother, described as keeping ‘an intolerably filthy and 
P oorly furnished home’, appears completely to have rejected him. 
His two younger siblings have been taken into care under a ‘fit person’ 
order and have been subsequently convicted of offences and sent to 
penal institutions. It would appear that for this boy nature has been 
no kinder than nurture. Blind in one eye, he has a long record of 
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severe headaches, discharging ears, fainting spells, E peri os 
periods of extreme depression in which he has attempted sui E 
has had severe pneumonia and was reported by a = arem 
Officer as unfit for a detention centre because of a history o sp m 
blood. His criminal record includes gross and apparently £n Е 
offences—indecent assault on а five-year-old girl, stealing a “i 
boat and so on—crimes which seem to bear witness to o m i 
instability. He has drifted from job to job, until finally a m T nd 
friended him and took him into their home. He stole from t m ve 
made their daughter pregnant. Following release from detentior 
committed two further offences and was sent to Borstal in pen РЕ 
Тһе psychologist considered the boy extremely unstable, осі ee Ж 
between periods of severe depression and outbursts of violent ап 


4. А very deprived, enuretic boy considered to be in need of ta 
for severe depression. He suffered from extre «i 
55 at having no home and no family intereste 
in him. He was an illegitimate child whose parents, though pe 
- Between the ages of 14 months and € 
with coeliac disease, dysentery and mastoids. 
He returned to a discor 


dant home, to 
violently, and who deprived him of int 
who Was sent to prison for 


punishments on the b 


lldren. She said, for example, that she ги 
у of the children at home unless el 
^; even after they had been to the dentist to have tecth out, 


to stay at home during the day. The boy's 
mother subsequently left his father becaus 
another man, 
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may well be symptomatic of his personality difficulties. His mother 
reports that in the hospital where he spent over six years the children 
owned their toys in common, and on returning home he treated his 
siblings’ toys as his own—evidence, she says, that in hospital he had been 
‘thoroughly spoiled’. She said this ‘toy stealing’ was the start of the 
trouble. Shortly after being sent to the children’s home the boy attended 
a Child Guidance Clinic for a couple of years because of his habit of 
stealing. His criminal record consists of small and apparently senseless 
thefts from an employer and from a landlady who had rejected him, 
ctimes for which he made little attempt to avoid detection. Indeed, 
there runs a strong sclf-punitive element throughout his behaviour; 
though a boy of rare ability, his ambition runs no higher than worth- 
less labouring jobs. The psychologist thought him immature, with a 
Strong sense of inferiority, but considered that his criminal habits 
were not well established. Fortunately, in the year following his re- 
lease from detention, this boy has not, according to criminal records, 
been reconvicted of any further offences. 

5. А boy with a history of 14 years institutional care, described as 
very ‘inadequate’ and ‘deprived’ and unable to cope with the diffi- 
culties in his environment. Since the age of two, when first committed 
to the care of thelocal authority, he had been in eight or more children’s 

omes, from some of which he absconded. An attempt to place him in a 
foster-home was a failure; so, too, was his attempt to return to his 
mother when he was seventeen. His mother has spent nine years in 
mental hospitals, and frequently her condition is such that she is in- 
capable of recognizing her own son, an apparent rejection which the 
boy finds deeply wounding. His father, whom he hardly ever saw, 
died when he was eight, and his mother’s subsequent three ‘husbands’ 
have shown no interest in him. Latterly he has drifted around with a 
Stroup of ‘beatniks’, frequently sleeping rough, taking drugs and mov- 
Ing from one casual job to another. He has had five previous convic- 
tons of a very minor kind, mostly loitering and vagrancy. A very 
depressed boy, who has attempted suicide, he seems almost entirely 
submerged by his problems, and was deemed by a psychiatrist at a 
remand home to be in need of psychiatric care. The psychologist 
Wrote, “He will attach himself to anyone who shows any interest in 
im. Not a criminal boy, but might be led by others into crime, or 
teal in order to survive’, Since his release from the detention centre 
the boy has been sentenced to a month’s imprisonment for stealing 


а bottle of milk, 


5 
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Subsequent Conviction 


One hundred boys (33 per cent) were reconvicted within на 
year after their release, 143 (47 per cent) within two years. Sixty-sIX 
of the characteristics assessed in the interview and in the psychologist 5 
ratings were found Бу y? to be significantly related to reconviction 
one year after the boys’ release from detention, and 64 were signin 
after two years. Despite the fact that, during the second year at risk » 
43 more boys were added to the ‘failures’, 75 per cent of the characteris- 
tics significant after the first year remained so after the second. Briefly, 
if only the characteristics significant beyond p = “оз on both occasions 
are included, then the boysreconvicted during a two-year period follow- 


ing release from detention presented one or more of the following 
features. 


CRIMINAL BACKGROUND AND ATTITUDE TO CRIMES 


They thought their sentence (to detention) was fair, claimed to know 
‘receivers’ and had previously been in a penal institution. The psycholo- 
gists rated them as ‘interested in ways of obtaining easy moncy 
considered that their criminal habits were unlikely to change and that 
they were unlikely to achieve their ambitions within the framework 
of the law. 


SCHOOL 


They hadn’t gone regularly to school and had often truanted. 
HOME 


They had, at some time or other, been thrown out of home and had 
slept rough; they hated or were indifferent to their fathers,* and had 
AO Respect for their Opinion or judgement. They had fathers who 
were violent, and angry with the boys for ‘getting into trouble’. 

PERSONALITY 

They we rated b 
forms of authority, aggressive and liable to frequent te 
and accion, eS to haye been severely deprived of 


opposed to all 


mper outbursts- 
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NEEDS 


The psychologists considered them unlikely to benefit from ordinary 
penal training, and in need of individual attention with case work. 
Both they and their parents were thought to be likely to need much 
help and support after the boys’ release from detention. 


PSYCHOLOGISTS’ PREDICTION 


They were rated as likely to be convicted again. v 

It has not yet been possible to inter-relate all these characteristics, 
nor to relate them to others not significantly associated with recon- 
viction. Thus, at the present time we do not know (a) to what extent 
they over-lap with each other, or (0) what wider clusters or factors 
they may represent. =. 

Judged by the simple relation of each to subsequent conviction, the 
general pattern wouldappearto include unsatisfactory situations athome, 
particularly with regard to fathers and their substitutes; interest in, and 
experience of crime for gain, coupled with criminal contacts; a good 
deal of aggressive instability, and deprivation of affection; and con- 
siderable need for more individual care during and after punishment 
than is or can at present be provided by the ordinary detention centre 
and statutory after-care. 

Dr. Max Grunhiit® in his interesting analysis of the records of boys 
in both junior and senior detention centres tested the relation between, 
on the one hand, subsequent conviction after a period of two years, and 
on the other, number of previous convictions, type of punishment 
received for these, and personal background. He found all three of 
these characteristics significantly associated with reconviction among 
Junior boys, and the first two significant among the seniors—the group 
directly comparable with our own. 

Our results confirm an association between ‘failure’ or reconviction 
and past residence in penal institutions. However, we find numbers of 
previous convictions unrelated to subsequent ‘failure’, both one and two 
years after release; and our results provide, too, some evidence that 
poor family background is related to ‘failure’ among boys of this age, 
whereas Dr. Grunhiit found ‘personal background’ so related among 
junior, but not among senior boys. However, his assessment of “рег- 
sonal background’, which was based largely on probation reports, 
combined facts about home, work and leisure, whereas our significant 
figures are for home only. ThisJcould easily account for the difference 
between his finding and our own. In addition, when his research was 
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carried out, between 1952 and 1954, a sizeable proportion of boys in 
detention were from the Army, where they had been doing their 
national service, whereas our sample contained no boys of this ы 
In this sense then, the two samples are barely comparable, a fact whic 
might also contribute to the difference between our results and his. 


General Conclusions and Suggestions 


OFFENCES AND CRIMINAL ATTITUDES AND CONTACTS 


Boys in detention tended to be younger and less criminal than young 
prisoners. They had fewer previous convictions, and were more kores 
about them. The results of a factor analysis gave a factor of que 
criminality, best represented by confession of ‘undetected’ crimes an 

acquaintance with adult criminals and receivers, Further factors 
suggested sub-classification into boys who accepted blame and punish- 


ment on the one hand and on the other those with criminal contacts 
in and outside the family. 


FAMILY BACKGROUND 


SUBSEQUENT CONVICTION 


The boys have been followed u and two years after release. 
Of 66 characteristics signi 


"failure" during the first 
year after release, 


these were significant beyond p — 
speaking, boys reconvicted arc c 


Е 1 Y aggressive instabili , depriva- 
tion of interest and affection, and need for more idem al an 
yet be Provided. 
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BOYS UNSUITABLE FOR PUNISHMENT IN 
DETENTION CENTRES 


Perhaps the most disturbing fact of all is that the courts, when in 
а position to select a small number of boys for detention centres (оп 
account of the limited accommodation available in these places some 
three years ago), managed, nevertheless, to send to them over 20 per 
Cent not well suited, it seems, for this kind of punishment as then de- 
fined. The figures in Table X indicate some over-severity of punish- 
ment—even perhaps a few innocent boys, whose cases could bear a 
second looking into; and a succession of boys physically and psycho- 
logically handicapped—two even mad, and two more, possibly so. 
These results suggest two possible courses of action. First, that the 
Courts should be discreetly informed post hoc of the boys whom they 
have sent to detention who turn out to have been unsuitable for it, 
on the old-fashioned principle that one of the best ways of learning to 
modify one’s behaviour is the knowledge of having made an error. It 
would then soon become apparent what kinds of disabilities were being 
over-looked, and courts could pay special attention to this problem. 
Secondly, the bench might find that it needed more specialized infor- 
mation in certain cases before coming to a decision. A good educational 
Psychologist, trained and experienced in recognizing handicaps, work- 
ing with the probation service and having discretion to refer cases for 
further medical and psychiatric investigation, could do a great deal to 
teduce the numbers of rather pathetic misfits who, it seems, find their 
m into a régime designed primarily for the mentally and physically 
t 


The question then arises, if such boys are unfit for detention, where 
are they to go? At present, assuming they need only a short period of 
penal training, they can go to a young prisoners’ centre for three or 

Pur months, and serve about the same period of time as they would in 

ctention, in a régime less strenuous and demanding. But if the Queen, 
by Order in Council (Criminal Justice Act 1961, 3 (5)) abolishes short 
Prison sentences for boys of this age, the only custodial alternative will 
be Borstal, in which the minimum time to be spent is six months, and 
where most boys committed thereto stay for an even longer period, on 
average about 15 months. Once the Order in Council is made, there 
will, it seems, be no penal institution where a boy, physically or men- 
tally handicapped in the sense we have described, can serve a short 
term, 


Any attempt to keep boys aged 16-20 out of ordinary prisons is to 
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be commended, but it is only boys serving less than three months 7 
go to local prisons and mix with older prisoners. Boys sentence 2. 
three months or more go to young prisoners’ centres, usually ШЕ 5 
wings within ordinary prisons, where trade training is е; 2 ұм 
a pity that the Act of 1961 does not allow ап Order іп Coun iens 
made abolishing prison sentences of less than three months, a бөй. м 
which would allow sentences longer than this to be retained, spe ble 
ally perhaps for boys unsuitable for detention, until more suita 
training and accommodation could be introduced for them. " 
Asfor the small number ofboys who may be innocent, or too e 3 
punished: while boys remain inadequately or totally ap osa he 
court and unable themselves to speak fluently in public, then o rà um 
prosecution’s side of the case is heard, and the human element is im ) 
entirely missing from the proceedings. Over 70 per cent of our 302 l 
claimed that they were undefended. This, if true,* means that pe 
least 70 out of 100 times courts hear only one side of the case; à dus 
Which may well have a cumulatively adverse effect on their attitu 
towards the people that they judge. А 
While елі аж je mn баа the results of which Lee 
hidden to them, they have, in fact, power without responsibility : 
the consequences—an unsatisfactory state of affairs to say the ке 
And nothing can bridge the gulf between the bench and the accuse 


separated as they are by social class, accent, cultural background ae 
So on— except greater understanding, first of the accused himself an! 
secondly of the effects up 


оп him of the punishments meted out. | "i 
Finally, if the handicapped, the innocent and the not really crimi: 
boys could be distinguished at an early stage in the proceedings, then 
the law and the penal system might progress more rapidly in the study 
of criminal boys for whom, it is 


r not unreasonable to suppose, custodi 
punishments were really designed. 
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P. L. Broadhurst and Н. J. Eysenck 


Emotionality in the Rat: 
a Problem of Response Specificity 


INTRODUCTION 


The concept of emotionality has a long and honoured history in the 
Psychology of personality. It appears already in the ancient doctrine 
of the four temperaments, often attributed to Galen and later popular- 
ized and extended by Kant and Wundt. This is what Wundt® has 
to say about this typology: 

“Тһе ancient differentiation into four temperaments. . . arose from 
acute psychological observations of individual differences between 
People. The four-fold division can be justified if we agree to postulate 
two principlesin the individual reactivity of the affects: one ofthese refers 
to the strength, the other to the speed of change of a person’s feelings. 
Cholerics and melancholics are inclined to strong affects, while san- 
guinics and phlegmatics are characterized by weak ones. A high rate of 
Cange is found in sanguinics and cholerics, a slow rate in melancholics 
and phlegmatics, 

‘Tt is well known that the strong temperaments are predestined to- 
wards the Unluststimmungen, while the weak ones show a happier ability 
to enjoy life....The two quickly changeable temperaments . . . are 
more susceptible to the impressions.of the present; their mobility 
makes them respond to each new idea. The two slower temperaments, 
on the other hand, are more concerned with the future; failing to 
respond to each chance impression, they take time to pursue their own 
ideas.’ (pp. 637-8.) 

‚ The theory of the four temperaments was based on unaided observa- 
tion and arose, of course, from no form of statistical analysis. Indeed, 
When Wundt wrote the words quoted above the notions of correla- 
tion and regression were just being worked out in statistical detail by 
Galton and Pearson, and Spearman was just beginning his fundamental 

E o y 205 


researches on factor analysis. At about the same time we Dum 
psychologists, С. Heymans and Е. Wiersma, were "s sns 
first extensive numerical studies on the ancient problem о 2 E 1) М 
mental types. Their method of collecting data ma ықы дейн 
exempt from criticism; they arranged for some 4 oc vies p 
pick out a family and rate the members of it for a м dies Nor 
traits by a simple method of underlining or double-under: : ks fn 4 
would their numerical treatment be acceptable by modern stai teh 
in their experimental work, too, they lacked some of the rigour gm 
would now be demanded. Nevertheless their studies constitu a 
pioneering effort, many of the results of which have since been c 
firmed, : 

Details of their results, and of subsequent work, have gero 
elsewhere. Fig, т gives a general idea of these results, ап ЕСЕ 
relation to the Galen-Kant-Wundt system. The traits in the outer с = 
are related to each other in the manner shown, i.e. the closer aa 
they are, the higher is the correlation between them (in Hem E E 
We are concerned with their scalar products). The correlation e E 
any two traits is equal to the cosine of the angle separating them, 
that a right angle between two traits would in 2 rid 
and angles larger than a right angle a negative correlation. The dim E 
sion labelled "stable-unstable' is also often referred to by the Pe 
‘emotionality’ or ‘neuroticism’; it refers, in Wundt’s terms, to ae 
strength of a person’s feelings, or the lability of his emotions. It is wi 
this dimension that we shall be 


concerned in the present paper. v" 
While the honour o£ having originated empirical work and num a 
ical analysis in this field belongs to the Dutch, factor analysis a 


correlational analysis in general were first applied to ratings of per: pt 
ality by members of the London school. Burt reported in 1915 
investigation of eleven traits 


(viz. McDougall’s primary emotions) for 
both adults and children; when the correlations between the assess 
ments were subjected to factor analysis they revealed, first, a factor = 
general emotionality (e), analogous in the personality field to are 
man’s notion of general intelligence in the cognitive field, and secondly, 
two bipolar factors. 


BL. Go ЫШ ic 
ne for asthenic (i.e. introverted) versus sthent 
(ie. extraverted) 


tendencies and the other for pleasurable versus un 
pleasurable tendencies, He illustrated th. 


ese factors by a ‘clock diagram 


dicate a zero correlation, 


the same year, reported his extensive st 
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UNSTABLE 


Moody Touchy 
Anxious Restless 
Rigid Aggressive 
Sober 
Pessimistic 
Reserved 


Unsociable 
Quiet 


Excitable 
Changeable 
Impulsive 
Optimistic 
Active 
EXTRAVERTED 


INTROVERTED 
Passive Sociable 
Careful Outgoing 
Thoughtful Talkative 
Peaceful Responsive 
Controlled Easygoing 


Lively 
Carefree 
Leadership 


Reliable 
Even-tempered 


Calm 


STABLE 


Fic. 1 


ae (ш), which is almost the inverse of emotionality, and also in an 
aversion factor, labelled “С by Garnett? who reanalysed Webb’s 
нче a There is no doubt, therefore, that the notion of ‘general 
closely i oes is an important dimension o£ individual differences is 
«tuetur Fe fied with Sir Cyril Burt and the London school; it is 
3 itting, therefore, that we should have chosen an empirical 


Investi 3 s A 5 x : 
ege tigation of certain problems relating to this trait as our contri- 
Чоп to this volume. 


TH 
E NATURE OF EMOTIONALITY 


Sin 

t ну шн days of James and Lange psychologists have been aware of 

sn mental relation between emotion and the functioning of the 
omuc nervous system. Although Cannon and later workers may 
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have presented somewhat more acceptable versions of this relationship, 
no one will doubt the early observations of the close dependence of 
emotional experience on autonomic reactivity. Any investigation of 
emotionality, therefore, must pay attention to empirical work related 
to the activity of the autonomic nervous system, and it should be 
recognized that this has raised certain important problems for the psy- 
chological theory of emotionality. 

Pre-eminent among these problems is that of response specificity. It 
is inviting to think of the autonomic system, or at least of its sym- 
pathetic branch, as acting in a unified fashion in conditions of anger 
and fear, but the evidence adduced b 


у such writers as Lacey and sum- 
marized elsewhere by one of us! shows that this view is very much 


over-simplified. When different types of stress, mental and physical, 


are applied to different individuals, and their autonomic reactions 
measured by means of a 


to be characterized by a 
person the result of stre 
may be a rapid increas 
third it may be a mark 
other patterns are obs 
reactivity may be суе 
muscles is not genera 
Thus in one person it 
while in anoth 


» Where int 
tend to be very low indeed? and it is 
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from questionnaires and ratings where typical correlations between in- 
dividual questions or ratings are below rather than above 0-3. Quest- 
ionnaires on neuroticism and emotionality tend to have a high relia- 
bility and validity because they are built up of a large number of 
questions; single items tend to be relatively useless. 

It is not known whether this response specificity is largely innate or 
acquired through experience, or whether in fact both hereditary and 
environmental factors have to be considered. It is obviously possible 
that each organism inherits an autonomic nervous system, the individ- 
ual parts of which differ with respect to their lability, so that one partic- 
ular sub-system would tend to be the weakest and, therefore, the one 
through which stress is expressed most quickly and in the most extreme 
form. It is equally plausible to imagine that a specific experience, in- 
volving a specific response pattern, may condition the organism to 
respond in this particular way to any future stress. While it would be 
our view that both these factors are likely to co-operate in any particu- 
lar neurotic symptom, there is at present too little evidence to justify 
any confident conclusion. As long as experimental work is restricted to 
human beings it will obviously be difficult, if not impossible, to arrive 
at any confident answer. 


THE EXPERIMENT 
It seemed to us that some interesting data relating to this problem could 
be obtained by experimental work using rats. Admittedly the word 
emotion’ has, to many people, an experiential context which would 
seem to make it inapplicable to animals who cannot communicate, and 
may not be able to feel, emotions in the same way as human beings. Such 
а view would disregard the biological foundations of psychology 
which Burt has always so much stressed in his work, as had Mc 
Dougall before him. Rats have an autonomic nervous system, and their 
reactions to stress-producing situations are similar to those of human 
beings in many ways. Thus, when subjected to fear-producing stimula- 
tion, they tend to urinate and defecate. Similarly, man also loses con- 
trol over elimination in fear-producing situations. Here, for instance, 
is a quotation from an eye-witness account (quoted by Hall) of a 
battle in early Persian history in which the behaviour of the cnemy 
commanders during flight is described as follows: 

To save their lives they trampled over the bodies of their soldiers 
and fled. Like young captured birds they lost courage, with their urine 
they defiled their chariots and let fall their excrement.’ 
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More acceptable perhaps than this ancient epicisan empirical study by 
Stouffer et а]2% 27 who studied American soldiers under battle condi- 


respondence along a single continuum. There is an intrinsic inter- 
dependence among the different fear symptoms which permit them to 
be ordered from more to less severe. In this case the underlying con 
tinuum is probably physiological . . 27 Loss of control over elimination 


cent of the men urinated in their pants, and twenty-one per cent d 
ported loss of control over bowels when under fire, as compared wi * 
for example, fifty-seven per cent fecling sick and eighty-four per cen 
experiencing violent pounding of the heart. b 
This ‘elimination’ index of emotionality was originally used y 
sclective breeding, in which T 
used it in the form of the open-field test. This test has been restandar ғ 
ized for use in our department" з for the purpose of selecting strains © 
‘emotional’ or reactive and ‘non-emotional’ or non-reactive rats, and a 
brief description of the test in the form it was used in the present 


daily average of the number of fecal 


in rearing and testing the su 
selection experiment are described in etail 
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An additional account of some aspects of the husbandry routinely em- 
ployed in our laboratory will be found in the appropriate entries— 
that is, 163f for the reactive strain and 163g for the non-reactive—in 
the Laboratory Animals Catalogue?! Briefly, these background conditions 
feature not only standardization of diet, temperature, light/dark cycle, 
but also a fixed routine relating to the amount of handling each animal 
is subjected to, the age at which this is done, the size of cage and the 
number of its Occupants at cach age. In this way it has been possible to 
ensure a reasonable constancy of the background environmental vari- 
ables, not only over individual animals in the same generation, as is 
crucial to the success of any psychogenetic experiment, but also over 
animals in different generations, a constancy which is of especial im- 
Portance in a selection experiment the term of which is measured in 
years rather than months. The subjects for the present experiment were 
reared strictly in accordance with these procedures, and in consequence 
Were not only experimentally naive in the usual sense, but also the 
Product of a uniform environment, both physical and, insofar as pre- 
sent knowledge indicates, psychological. 

The 16th generation (Sig) of the selection experiment comprised 267 
Fats, 90 of which were from the emotionally reactive strain, and 177 
from the non-reactive. Of these, the бо oldest animals, 30 male and 30 
female of cach strain, were assigned to cach group studied, a total of 
120 altogether. They contained representatives of 12 different litters in 
each case, They were not selected in any way except by age (see later), 
though a few animals of both sexes from the non-reactive strain were 
Omitted, since they were currently in use for breeding the next genera- 
Чоп. It need not be anticipated that this factor introduced any bias into 
What was intended to bea representative sample of our selected strains, 
since the breeders in question had been chosen by use of a table of 
random numbers, instead of from a consideration of individual sub- 
Jects scores. This was because selection for high and low defecation as 
such had been suspended after S,,. Reference to Fig. 2 which illustrates 
the development of these strains will make this point clear. 

, Having formed groups of rats selectively bred for defecation, either 
high or low, our primary interest was in the problem of whether these 
Broups of rats would behave differently when subjected to other tests 
Where Previous experimentation had suggested that stress and emo- 
tional connections play an important part. If such behaviour could be 
reliably predicted from knowledge of a given rat’s strain, then clearly 
1t would be permissible to argue that our genetic experiment had suc- 
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ceeded in breeding truly emotional and non-emotional animals rather 
than simply defecating and non-defecating animals. This point 15 
clearly important in relation to our discussion of ‘response specificity ; 
in its extreme form the doctrine of ‘response specificity’ would seem to 
suggest that breeding for one type of response should not affect other 
types of autonomic response. From our previous work (see e.g.” 11) we 
felt fairly safe in predicting that ‘response specificity’ would only be 
partial, leaving a considerable amount of generality to be accounted for. 


Our prediction, therefore, was that the emotionally reactive and non- 
reactive rats would have different scores in some at least of the other 
tests administered to them, 


Others had not been previously adminis- 
tered to our selected strains but were nevertheless chosen with this 
possibility in mind. Measurements from several tests in addition to 
the open-field test already described were obtained. The tests are 
described below. 


ESCAPE-AVOIDANCE CONDITIONING 


The present version of the shuttle box was developed by Levine. The 
apparatus allows the fully-automated Presentation of stimuli to the rat 


and the recording of its acquisition of the escape, and, later, the avoid- 
ance response. The unconditioned : ' 


4 ed stimulus was an electric shock to the 
feet of a maximum current density of 025 mA. Its onset was preceded, 
eight seconds before, by a buzzer, the 


с à conditioned stimulus (CS). A 
rat making an avoidance response during that "inqnit P (5) ds 
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CS and avoided the shock; failure to respond meant that a shock 
was delivered to the grid floor of whichever compartment the rat 
was in, and both shock and buzzer were then maintained until the 
escape response was made terminating both. Twenty trials in this 
apparatus were given in a single session at irregular intertrial inter- 
vals averaging 50 seconds. Three scores derived from this test were 
used: first, the number of the first trial on which the subject made 
an avoidance reponse; secondly, the total number of avoidance 
responses; and thirdly, the average latency of these responses, computed 
in seconds from the time marked on the associated recorder between 
the onset of the CS and the crossing to the other side which terminated 
1t. 


RUNWAY 


The simple runway test has been employed in the present investigation 
in the form of a ‘conflict’ situation of the approach-avoidance sort. 
Approach tendencies are set up by training the rat to run for a food re- 
ward, after which it is given a single electric shock at the goal. The 
decrease in speed on a subsequent run reveals the extent to which con- 
flict between the approach and avoidance tendencies has thereby been 
created. The rat, under a food deprivation schedule by which the task 
Was run after 16-20 hours fasting, was trained on eight successive days 
to run a threc-foot runway, painted black and illuminated internally, 
for a food reward of two pellets, made of rat diet and sucrose in equal 
Proportions and weighing 20 mg. cach. By the sixth day, ten trials per 

Y Were being given with an intertrial interval for cach subject of 
approximately 30 seconds. On the ninth day, by which time all animals 
had had so approach trials of the sort described, the animal was given a 
shock limited to a maximum of 0:67 mA. current density through 
three plates in the floor of the goal box which contained electrodes, 
after it had eaten the pellets. This constituted the avoidance training, 
and five further approach trials (i.e. with food reward alone, as before) 
Were immediately given to test the strength of the conflict. Timing was 
accomplished automatically throughout: if the animal refused to leave 
the Start box on any of the five test trials for a period of five minutes, 
testing was discontinued, and a latency of 300 seconds scored for that 
and any subsequent trials remaining. Two scores derived from this test 
Were used; first, the mean runway speed, in seconds, of the last 10 of 
the 50 approach trials given (which approximates directly to speed in 
view of the standard distance run), and secondly, the conflict decre- 
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ment in seconds, measured as the decrease in speed shown by the mean 
for the five test trials described. 


SWIMMING SPEED 


Rats readily learn to swim a channel underwater, and it has been shown 
that the speed of swimming is a linear function of the amount of time 
they are detained underwater before being released.? А 10-foot long 
tank, 7 inches wide, is filled to a depth of 9 inches with water main- 
tained at 20° C. A stainless steel wire mesh ‘ceiling’ is fixed below the 
water level, thus forcing the rat to swim eight feet under water from 
the release cage to the ramp, where it can regain the surface and resume 
normal breathing. Five successive days were spent in training the sub- 
jects: two further days’ trials, a total of 20 in all, were given and consti- 
tute the test trials for determining the speed measure which, like run- 
ning speed, is expressed in seconds, in view of the constant length 
swum, and given as the mean speed per trial. The intertrial interval was 
maintained relatively constant for all animals on a given day. 


STARTLE 


Measurement of the startle response in rodents has been used from time 
to time as an indicator of emotional responsiveness. The method We 
employed is adapted from that used by Brown.’ A dietary spring 
balance of 500 g. capacity with a sensitivity of 2 g. was fitted with a 
plastic box covered with muslin. An additional pointer moved clock- 
wise only, thus indicating on the scale the maximum excursion occa- 
sioned by the jump the rat in the box makes when subjected to а 
sudden intense sound, measured within the box as 121 db. ref 0:0003 
dynes/sq. cm. This was made by firing a blank cartridge 50 ins. away 
from the rat at the same height as the box. The rat was conveyed from 
the colony room to the experimental room set aside for this test and its 
weight, measured by this balance, was recorded before the stimulus 
was applied. The startle measure was obtained by noting the maximum 
displacement recorded, and correcting by the body weight in 100 g- 


WATER INTAKE 


This is a simple test which is based on the rationale that fear will inter- 
fere with consummatory action. The versi 


Levine??? and the arrangements made fı 
removing the subjects from their home cages, weighing and placing 
them in individual cages provided with food and water ad libitum. At 
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5 p.m. on the evening of the same day the water bottles were removed 
and not replaced until the following morning at 11 a.m., 18 hours later. 
The amount drunk by the rat in the next ten minutes was measured, 
and the bottles were allowed to remain in situ until 5 p.m. The proce- 
dure was repeated on the following day, after which the rats were re- 
caged in the usual groups of three per cage. The measure of water in- 
take obtained is the average water consumption in ml. on the two 
successive days, corrected for body weight in 100 g. from the measure 
taken before the water deprivation was imposed, since this procedure 
results in weight loss as the thirsty rat restricts its food intake. 


WEIGHT Loss 


This is a combined physiological and behavioural measure which has 
its rationale in the fact that animals subjected to disturbance of various 
kinds, all o£ which might be considered as mildly fear-provoking, will 
tend to eat less than they normally would in their home cages and, in 
consequence, to lose weight. 

It was decided to capitalize on the fact that our subjects had to be sent 
by road from the Animal Psychology Laboratory at the Bethlem Royal 
Hospital, where the major part of the investigation was carried out, to 
the Maudsley Hospital, some eight miles away, for sacrifice for the 

termination of gland weights, etc. (see below), to record the weight 
loss noted between the last measurement, usually on the day they left 
one laboratory, and the weight at death in the other. The weight loss 
measure obtained, as described above, was expressed as a percentage of 
the Original value taken before transportation. 


WEIGHT 


Each animal was weighed before leaving the laboratory as described 


above in connection with the loss measure. The weight is expressed in 
grams, 


PITUITARY, ADRENAL, THYROID AND GONADS 

After sacrificing the subjects with an overdose of ether anaesthesia, 

they were quickly dissected and the endocrine organs noted above 

removed. The measures are in each case corrected for body weight in 

100 g., the terminal weight at death being used for this purpose.1” 1% 14 
The age of the groups was 88-6 -- (SD) 1-4 days for the reactive 

Strain, and 88-9 + 3:6 for the non-reactive strain on the day they were 
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re-caged for the purpose of the water-intake test, which was given first 
in all cases. All the other tests, save for the physiological measures = 
were necessarily terminal, were administered in a partially balance 


sequence lasting 27 days to minimize the possibility of order effects 
influencing the outcome. . 


RESULTS 


Table I gives the means and standard deviations of the two groups for 
the measures, and the significance of the differences between them. Not 
all the distributions were normal, unfortunately, and consequently 1 
Was necessary to resort to the transformations indicated. Signifi- 
cance was tested by means of two-way t-tests. The table is divided into 
two halves giving data for male and female rats separately; this was 
done because previous work had shown that sex often plays a very 1m- 
portant part in types of emotional reactivity and it was suspected that 
there might also be sex differences in ‘response specificity’ and inherit- 
ability of emotional responses. AH 
It will be seen that our general hypothesis of response generality 7 
borne out very powerfully by the data. Taking the males first, we fin 
that the reactive and non-reactive strains differ not only with respect to 
defecation, as expected, but also in regard to ambulation, number © 
avoidances, conflict, swimming speed, body weight and weight loss, 
and thyroid and gonad weight. The females show significant differ- 
ences between reactive and non-reactive strains on two avoidance 
measures, startle, weight and weight loss, and all four hormonal 
indices. It is clear, therefore, that genetically there is a considerable 
degree of generality to the notion of ‘emotionality’, in that breeding 


E vell type of response produces marked differences in other responses 
as well. 


; the following give 
irst avoidance, startle, 
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DISCUSSION AND CONCLUSIONS 


We have in this paper discussed certain problems relating to the concept 
of emotionality, regarded as one of the fundamental dimensions of 
personality. Assuming that individual differences in emotionality are 
closely related to physiological differences in the autonomic system, 
and that these are largely of genetic origin, we have argued that many 
of the problems which arise can best be answered by animal ехрегі- 
mentation, in spite of the obvious restrictions which the choice of a non- 
human organism imposes on the experimenter. 4 

Our main concern has been with the problem of specificity of 
autonomic reaction, and the possibility of demonstrating at least ew 
degree of general emotional responsiveness. The particular metho 
adopted by us has been to breed selected strains of rats characterized by 
a high and low defecation in fear-producing situations; it was argued 
that under conditions of extreme ‘response specificity’, selection for the 
elimination response (Ry) would not lead to any differentiation be- 
tween the strains with respect to other emotional responses such д5 
ambulation (R,), startle (Ra), avoidance (R,), etc., or to differences in 
physiological characteristics such as pituitary, adrenal, thyroid or gonad 
weight. On the hypothesis of a general factor of emotionality, how- 
ever, it was predicted that selection for R, should lead to significant 
differences in Ry, Ry, Ry... Ry as well. In other words the hypothesis 
we were testing has some similarities to Spearman’s original conception 
of general and specific factors; we were postulating, indeed, the exist- 
ence of a general factor of emotionality akin to that of Burt, in all the 


situations used, as well as Specific factors confined to each situation 
investigated. Such a hypoth 


factor analysis (and some as 


the importance of emotionality as а funda; 7 
JS ; mental des- 
cription of personality. concept in the 
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SUMMARY 

A sample of 120 rats from the Maudsley Reactive and Non-reactive 
Strains which have been bidirectionally selected for emotional elimina- 
tion in the open-field test was given a battery of other behavioural and 
physiological tests. The results presented indicate a considerable gener- 
ality of emotional responsiveness, in that the strains differ in several of 
the other tests. In addition marked variations between the two sexes in 
the patterning of these strain differences was observed. 
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Raymond B. Cattell 


Higher Order Factor Structures and 
Reticular-vs-Hierarchical Formulae for 
their Interpretation 


THE NATURE OF FACTORS 
With the clear and comprehensive formulation by Sir Cyril Burt* * 
of a hierarchical concept of ability structure in man, the stage was set 
or the exploration of factor structures, and as a result many psycho- 
logical concepts have been extended and amplified: for example, the 
Notion that there are not one, but two factors of general ability (Яша 
and ‘crystallized’ intelligence), and the emergence of important 
theories concerning higher order structure in factors of personality. In 
this Paper, illustrations will be mainly from the ficld of personality, but 
ne chief purpose is to develop concepts and theoretical models for 
gher order factor structure in general. The treatment culminates in 
new formulae, notably the Cattell-White alternative to the well- 

©wn Schmid-Leiman transformation. 

hat is the relevance to purely psychological interests of this clarifi- 
cation of theoretical and mathematical models? Although the average 
student of personality and ability, particularly in the educational and 
clinical arts, is prone to theorize and practise without explicitly stating 
the formal model he uses, his theories cannot be taken very seriously 
until he specifies their properties. When criticized for not doing so, he 
1s unfortunately apt to defend himself by saying that certain issues in 
factor analysis are ‘esoteric’; yet the fact remains that in this field the 
fateful choice between different psychological theories turns on highly 
technical and statistical considerations. Social and educational psycho- 
logists, while recognizing that vast practical and political decisions on, 
Say, nuclear fall-out depend on complex technical calculations in nu- 
Clear physics, nevertheless act as if their own psychological advice, 
affecting large numbers of children, patients and citizens, can be given 
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without any effort to understand the true complexities of formulae 
such as we have to consider here. This is not to say that the average 
psychologist has to be an expert factor analyst, but it means that, to = 
considered qualified for his tasks, especially those dealing with t : 
assessment of personality and ability, he should have clear concepts 0 
the logical issues involved. | 4 
A deeply grateful student* of Professor Burt, the present writer finds 
himself in disagreement with him on a few issues, one of which соп- 
cerns the relative advantages of orthogonal-vs-oblique factors. Sir 
Cyril holds that the purpose of factor analysis is classification and et 
in the cognitive field particularly, the hierarchical айша n 
factors obtained by ‘principal axes’ and by ‘simple summation’ ofte : 
gives not only a more economical but a truer picture of mental abilitie 
than do oblique factor methods. | 
Elsewhere? I have put forward arguments (perhaps, one might а 
аз ‘spokesman of the loyal opposition’) for believing that simple атай 
ture is inherent іп natural data (Cattell and Dickman?) and that, whe 
it is discovered, and exactly adhered to, it normally yields obag 
factors. These are free to ‘go orthogonal’ as a special case, but t 
chances of. exactly zero correlations between them, even in populations, 
are infinitely small—if factors are meant to model nature. By the opcra" 
tional definition of simple structure (Cattell8), a definition somewhat 
different from Thurstone’s,?* a factor is given the property of something 
other than a mere classificatory principle. As part of a scientific model 
with more properties than a purely mathematical model, it is given the 


status of an influence or cause, accounting for the covariation oken 
in the manifest variables affected by it. (Notably, of course, in the 
ma : 

salient’ or ‘marker’ variable 


c s, loaded most highly and significantly) 
Such an influence is likely to leave untouched ils Аз of variables 
ent, and to reveal, by leaving a galaxy © 


rest only on experimental evidence in this narrow area itself. It rests on 
the general scientific proposition that in an interacting, unsegregated 
universe most influences will tend to show some correlation, The 
weight and volume of the planets, or the temperature and pressure 

en at a hundred meteorological stations, will normally show 
significant correlations. It is the task of factor analysis to reveal and 
define these distinct, but correlated, concepts. If we insist on entities 


which are statistically uncorrelated they may well be conceptually 
contaminated, 


THE NATURE OF HIGHER ORDER FACTORS 

If factors can be correlated, then obviously one can find factors among 
actors, Those derived from the primary matrix of correlations be- 
tween factors we call second order or secondary factors. There is no 
mathematical or logical reason why this process should not be repeated, 
cading to tertiary and quaternary factors, etc. Indeed, it has already 
Сеп shown that one сап get simple structure at these higher orders 
(Cattell,20 Humphreys"), and that such higher order factors, like 
Primaries, are consistent іп pattern from one experiment to another, 
and correlated, It is an historical curiosity that pursuit of these higher 
orders in the personality field has developed almost simultaneously 

With similar work in the much older realm of research into abilities. 
еге are now no fewer than fourteen researches, recently surveyed 
and Critically compared by Gorsuch,?5 on higher order factors among the 
Primary factors fixed by the Sixteen Personality Factor Questionnaire. 
They agree extremely well in defining five second order factors, two 
oF which, anxiety and exvia-invia (the precise extraversion-introversion 
factor defined by Warburton, 1962) are very easily recognized in terms 
of the classical Freudian and Jungian concepts. Moreover, they have 
cen confirmed by clinical evidence and by their good alignment with 
rst order factors obtained from objective tests (O-A Battery Cattell") 
and factors ULL 24 and U.I. 32 (Universal Index Numbers, Cattell?°). 
In this quick glance at the substantive illustration of these structural 
concepts we may note that Knapp, Cattell and Scheier® have explored 
Second-order structure in the 21 objective test factors extending from 
‘I. 16 to U.I. 36 and have reached agreement on seven second order 
actors. Some of these make good sense in terms of psychoanalytic 
Concepts, while others present new constructs around which post- 
Psychoanalytic theories of personality can be developed. Recently, 
Pawlik and Cattell®* have carried the O-A Battery studies to the third 
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order analysis and have found, at what may be a en кш 
ambiguous structure їп three major factors, which bear a 
resemblance to the Freudian trio of id, ego and super ego. аі 
Unfortunately, psychologists working іп learning idee л 
psychology, perception, etc., who are unfamiliar with factor a iP 
have failed to avail themselves of the theoretical and кш 
possibilities which the measurement of these definite a С d 
bring to their work. It would appear that they are confuse ems 
technical controversies among factor analysts; first, over the T3 n 
between three common personality questionnaires—the 16 P. e ie. 
MMPI and the Guilford-Zimmerman ; secondly, in the sphere о on 
haviour ratings and objective tests, by the methodological I 
the nature of hierarchies and the definition of higher order oe 
Such disputes continue, despite published researches containing 24 
substantiated primary and higher order factors, for example theni sat 
Burt,? Cattell,^ Digman,2 Eysenck,?® Harman,?® Humphreys, 
son? Vernon and others, І — 
The first question—that of alignment of factors from differen ien 
tionnaires—is not particularly relevant here, The bos noe aimee " 
and the 16 Р.Е, can never be aligned, for the one has been apr 
orthogonal, the other at oblique factors. The MMPI, on the ^ d 
hand, deals with surface traits rather than with factors as here de Tm 
and these are resolvable into five source traits (rotated factors—Catte 


which lie in a sub-space among the 16 source traits (factors) subtende 
by the 16 P.F. 


А involves 
The second area of debate—on higher order structure—invo 
more complex and extensi 


; r 
ve issues, which it is the object of this pape 
to clarify, 


THREE POSSIBLE С 


Formulation of the con 
because of the al 


ONCEPTS OF FACTOR HIERARCHY 


start 
cepts of second order factors had a poor 
most accidental 
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Failure to appreciate this may lead to an additional confusion—the 
assertion that a very ‘broad’ primary factor is the same thing as a 
second order factor. The latter view is found in Adcock’s, Eysenck s? 
and Регегвоп 5% writings. These writers either state or imply that, for 
example, by taking out only one or two massive and general factors at 
the first order level—such as is often achieved by not rotating the first 
big centroid or principal axis—they are reaching the same result as they 
would obtain by taking out many primaries and then finding broad 
second order factors which cover the former. It is true that thereis a very 
broad resemblance in the patterns of such alternative factor loadings, 
but these can scarcely serve as a basis for refined scientific concepts. In- 
deed, the alternative methods lead to vital differences in the concepts of 
Neurosis, anxiety and ego strength between the personality theories of 
Cattell and Scheier?? on the one hand, and Becker, Eysenck?? and 
Peterson?? on the other. 

The rest of this chapter deals with 
analysis itself and attempts to answer the question—what structures 
could exist and what are the methodological and statistical conditions 
of their existence within the factor analytic model? | . 

If we accept the basic model in which correlations (including com- 
munality estimates) are resolved into common, specific and error 
factors, there exists already a considerable ‘taxonomy’ of stereotyped 
Possibilities, beginning with Burt’s designation of the ‘bipolar factor 
type of solution, Spearman’s positive general factor and Holzinger's 

ifactor’ solution, and extending to many others, for example, Gutt- 
man’s ‘simplex’, and Cattell’s ‘co-operative factor structure’. These are 
essentially sets of standard ‘mosaics’ of factor patterns and, though never 
ideally attained in practice, provide useful terms by which specialists 
1n the field can refer to a particular factor resolution. . 

Broadly conceived, these abstract mosaics differ in pattern 1 
main respects: 


1. The number of common factors operating; 

2. The number of variables they influence; 

3. Their mutual overlap in influence on the variables; 
4- Their algebraic sign patterns. 


S Naturally, the number of possible combinations constituting such 
Т -теогурей Influence Patterns (or SIPs) is very great. The 

Tee most discussed and, indeed, most important at the primary factor 
Svel are set out in Fig. 1; others, sampled also fom the still 


the problems which reside in the 


n four 
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larger number which appear when we combine the many possibilities 
at higher order levels, are shown in Fig. 2. 

The first of these stereotyped patterns is nothing more than the 
primitive unrotated centroid or principle axis itself. Burt has made 
much use of it for logical, classificatory purposes, for, as he points out, 
the orderly arrangement of bipolar factors has the logical classificatory 
scheme of a ‘tree of Porphyry’. (The present writer has suggested the 
term ‘genealogic’ because the successive divisions are like ancestors in 
a family tree.) Few, however, would consider this likely to correspond 
to functional psychological influences, and, of course, if variables are 
reflected back to original meanings, as is usual after a centroid analysis 
(and as illustrated іп (10) by reflecting every other variable), the main 
logical relations themselves become obscured. The second, or Hol- 
zinger bifactor resolution, is obtained by a special rotation from (та), 
and, as Burt points outs it preserves essentially the same relations, but 
eliminates the bipolarity by dropping negative loadings, though re- 
quiring more factors to represent the same complexity. 

The third pattern, or SIP, has been called a multiplex by the present 
writer, because it gives equal importance to all factors and a random 
but multiple determination of variables by all factors. It is a multiple 
factor, simple structure influence pattern, i.e. with zeros in every 
column, and its essence is that it does not precisely stipulate degrees of 
overlap and signs, but accepts random overlap and a random pattern 
of signs. The structure of the multiplex also accepts any angle among 
the factors (oblique or orthogonal) and can thus support a second or 
higher order factor structure. The general multiplex is probably the 
most widely used, and useful resolution in psychological research. 

It will readily be seen that resolutions (1) and (2) lend themselves to a 
‘hierarchical’ view of personality or ability structure—in that one posi- 
tive general factor dominates. When some psychologists speak of ‘a 
hierarchy’ they refer only to such a structure in this first order realm 
and to the special orthogonal case. Others, however, use the term to 
refer to the oblique case and the arrangement of the additional higher 
order factors in a sort of pyramid, which may appear in such circum- 
stances. It would clarify the position if writers would refer to the first 
as a ‘dominant general factor’ solution and reserve hierarchy for super- 
imposed higher orders. 

Even in the latter, however, there are two senses of hierarchical, as 
shown in Fig. 2. In system (1), which follows the typical solution 
from a true use of simple structure on successive orders, the hierarchy 
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means nothing more than a series of factor orders, plus the pyramidal 
structure formed by the diminishing number of factors that are re- 
corded as higher orders are reached. This pyramid may be incomplete 
however, in the sense of not finishing in a single factor to make a true 
pyramid, but in two or three, as in Fig. 2 (1). This most common 
result of the common multiplex base we may call a tapering oblique 
hierarchy. As we shall argue later, its tapering is accidental and artificial. 

The psychologist who wants to produce the second type of SIP in 
Fig. 2 will do his best to rotate the primaries to be non-over- 
lapping. He is thus obtaining a ‘dominant general factor’ resolution at 
the higher order. To get this special arrangement he may choose, рег- 
haps unconsciously, variables which happen to give a single, general, 
second order factor plus specifics (extreme right of Fig. 2 (2)). The 
result in this case will be a very neat resolution of each and every 
variable into a loading on one of a number of orthogonal primaries 
(not the original primaries, 1’, 2’, etc., but the specific factor remnant, 
17, 27, etc., corresponding to each) and оп a general factor. 


(1) Hierarchy with overlaps (2) Simplest, non-overlapping 
at every level hierarchical form 


Factors 
SSS 
3rd Order ———————— 


Е к=з 
2nd Order e кыз 


=== | | ————— | 
1st Order ©” E С иа ана ee шыш 
Variables 1 2 3 4 5 wee 1234 5. 


(ee | 


Fic. 3 
Two plans of hierarchy among factor orders 


A second manner of showing these same structures, in Fig. 3, 
shows that in what we may call the ‘pure pyramid or monarchical 
hierarchy’, the primaries will neither overlap nor leave gaps between 
them, and thus will yield a more orderly hierarchy than any other 
arrangement. This has the same utility, as a logical classification scheme, 
as Burt’s bipolar system, except that signs are not specified. Not all 
centroids can be rotated into this form, but many which would other- 
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wise be naturally represented by a tapering oblique hierarchy can be 
transformed by what is known as the Schmid-Leiman formula into a 
monarchical hierarchy. | | 

Unfortunately, as I have indicated in the introduction to this paper, 
to get such a hierarchy one has to be selective or lucky in one’s data— 
notably in being able to end with a grand monarchic general factor. A 
more important criticism of this SIP form is that although the pattern 
undoubtedly appeals to neat and tidy minds, the factors may not 
correspond to those realities in nature which will be constant from 
matrix to matrix. For the second order general factor here, like that in 
the first order centroid (the bipolar or bifactor general factor), is specific 
to the matrix; it is dependent on the particular choice of variables and 
is not to be fixed by simple structure because there is no hyperplane to 
rotate it by. The ‘specifics’ from the Primaries are therefore equally 
arbitrarily truncated entities, 

As we shall see, the position and nature of the lower order factors, 


when transformed into orthogonality by the Schmid-Leiman form- 
ula, are not arbitrary, neither are the 


of the factors at the top of the pyra 


ining form—the 


and 3 (1)—deserves the 
designation of a hierarchy we shall now discuss, 


HIERARCHY OR NETWORK? 
No matter how stark] 
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what is commonly overlooked is that the pyramid structure, tapering 
to fewer factors at higher orders, could be an inevitable artefact of 
normal mathematical-statistical rules and need have no real existence 
at all in nature. One mathematical rule, when communalities are used, 
is that one cannot take out as many common factors as there are vari- 
ables. Consequently, a hundred variables may define, say, only twenty 
primaries, and twenty primaries must yield fewer second order factors, 
and so on. But the fact that a number of higher order factors as great 
as the number of variables or lower order factors cannot be mathematic- 
ally defined for lack of a sufficiency of variables is no proof that they 
do not exist. Indeed, the onus of proof that there is only this smaller 
number of higher factors at work lies on the psychologist who chooses 
to assert that the real structure of nature is a pyramidal hierarchy. 
Actually, I have given elsewhere (Cattell!®) ample reasons for believing 
that the number of factors operating on a set of variables is normally 
decidedly greater than the number commonly taken out from п vari- 
ables (provided we count real influences of small variance). These apply 
as much to the transition from primaries to secondaries as to the transi- 
tion from variables to primaries. Recognition of this follows from 
acceptance of the fact that the number of real influences in a situation 
is опе thing, and the number of factors we may take out, in accordance 
with mathematical and statistical restrictions, is quite another. 
_ As a result of these considerations I shall propound a view of the 
influence pattern of the entities sought in factorization quite different 
from that hitherto accepted. Briefly, this theory is that the influences 
Interact in what may be described in the most general terms as a network 
or reticule, and that the so-called hierarchy is an arbitrary piece 
chopped out of the network, which converges on fewer points at 
higher orders merely because of the mathematical rules which govern 
the ‘cutting’ of the network. This is illustrated in Fig. 4, where 
the only assumptions made are: 1. that causal effects operate in one 
direction only—that required by our definition of simple structure— 
from factors to variables and from higher order to lower order factors; 
2. that there is no difference in frequency between factors and variables; 
and 3. that each variable is accounted for by more than one factor and 
cach factor influences more than one variable. 
" In Such a Structure as that given in Fig. 4—which has the 
sential qualities implied by the terms network or reticule—the 
application of the usual procedures of factor analysis to four variables, 
"t Va, v4, and v;, would result in the discovery of two primary com- 
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Variables included in experiment 
Fic. 4 
False hierarchy in an essentially reticular structure 


г even monarchical ones) may at times be present, 
monstrate a hierarchy rest 
illusory effect just described. For example, the in- 
vı and v, in an experiment would at once show that 

influence of four first order 
factors, fo, Sas fy and Б. This knowledge would result in the addition of 
a and f, at the second ing, this in turn would demon- 
strate that three second 


If, on broadening the base of the variables 
not find more higher order factors, the 


hierarchy is present. The hierarchy of whi 


» for regardless of which direction one 


moves in a network (and of the separate existence of any real, excised 
pyramid) this broadening of influence necessarily occurs. 

It may be that the structure of the mind in certain areas, notably 
the cognitive area, does correspond to a pyramid hierarchy, in the way 
that Burt, Humphreys,*! Vernon?! and others have claimed. Even if 
wider search fails to broaden the basis of primary factor (and thus shift 
the top of the pyramid above the monarchical factor supposed to sit 
there), the status of the monarchical factor is still theoretically unsound. 
For if it affects all of the penultimate stratum of factors it is unrotatable 
—there is no hyperplane of unaffected factors by which its meaning can 
be uniquely determined. Of course, by some other method of factor 
analysis, in which additional penultimate stratum factors are deliber- 
ately introduced (Саке), a unique resolution of the last factor could 

е obtained. But this has not been done by those writers who propound 
à monarchical theory of general ability. . 

On the other hand, notably in the more complex fields of personality, 
motivation and learning, I would argue that a demonstrated hierarchy 
in any of these senses simply does not exist. And even in the cognitive 
area, recent evidence (Cattell!) that there is not one general ability 
factor but two—fluid and crystallized intelligence—upsets the monar- 
chical hierarchy theory. The higher order structure which probably 
exists in the personality realm, and in many scientific realms, when 
examined by factor analysis, is decidedly more complex. I have paid 
this attention to pseudo-hierarchies because their true complexity will 
get due attention only if psychologists recognize that the traditional 

lerarchical notion is a fiction, created by the artificial limitations of 
calculation imposed by the rules in the factor analytic textbook. 


OPERATIONAL IMPLICATIONS OF DEFINING A 

FACTOR AS A DETERMINER 

The statement that the model assumed in testing hypotheses by pro- 
Perly-designed factor analytic experiments is more than a mathe- 
matical model, will now be clearer. Our model involves influences and 
Causality, and actually defines independent and dependent variables, of 
which mathematics has no knowledge. Furthermore, interaction of 
Influences may take place in all possible directions and connections. 
The only general model we can initially accept is, therefore, a reticular 
Өле, in which different orders of factors may interact in all kinds of 
Ways, the hierarchy being a special case of the reticule, requiring sp ecial 
Proof. The problem now before us is: ‘By what means, in factor 
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analysis, or with Eu аны Dens зн 2 
і е infer the particular system о - 

ы. in cat тегісше? The postulated peg 
are quite general, put in this abstract way, but Fig. 5 wi e Ae 
summarize the situation. In this diagram the assumption v. eA 
every factor or variable acts on every other in all ШЕ in T ана 
ible ways, including positive and negative feedback. ы he P 

negative ‘loadings’ on each ‘influence’ arrow are not shown. 


Second order factors (ғ) Ө, 
ЬЯ VS 


First order factors 


Variables С) 


NY 


Fic. 5 
Possible interactions of a set of eigi 
To avoid overcrowding the sketch (4) interactions of second order factors 


directly with variables are omitted, and (b) only three variables are set out of 
the larger number which would be necessary to define three factors, 


ht distinct influences 


analytic operations appears yet to have been attempted. Experimental 
studies, however, are replete with inferences on an inexplicit basis, 
particularly on that facet (one of three) which concerns the interaction 
of factors and tests. (The remaining facets concern interactions of factors 
with factors and variables with variables.) The schema which have 
actually been presented, namely SIPs such as the bipolar pattern, the 
simplex, the multiplex, etc., have usually connoted nothing more than 
a particular mosaic of correlations or loadings, with an occasional 
causal assumption that the effect is due to some real influences in a 
scientific model. Indeed, as they stand, such idealized mosaics as the 
bipolar, bifactor, simplex, radex and circumplex patterns are of no 
more than descriptive use, for the inferences that could be made from 
them to a scientific model have not been stated. Even descriptively 
Most are frequently as misleading as useful, for real matrices can rarely 
be made to correspond exactly with them. 

Nevertheless, it would be a service to factor analysis to have a 

taxonomy of ideal, stereotyped influence patterns, or SIPs, more 
systematically worked out than has yet been done. As I pointed out 
when I introduced this topic, one can vary the number of factors, the 
Coverage of lower order variables, and the pattern of overlap with other 
factors, etc. When this is extended to include higher order factors the 
number of possible SIPs is very great. By way of a beginning, what 
appear to be the twelve most important have been systematically set 
Out in Fig. 6. In this case the representation is at the level of stereotyped 
influence patterns, which go beyond the descriptive mosaics, though 
they imply quite specific mosaics. However, since the authors of some 
Mosaics have never stated their assumptions in terms of an underlying 
Scientific model, the use of older titles, like bifactor and circumplex, 
may be debated, 
b Let it be said forthwith that beyond SIP Ш no methods have yet 
se ae on whereby factor analysis could go directly to the 
у я from the data. One can infer what mosaics the later 
в, imply in the actual matrices, but not, conversely, what the 
eseli S would unambiguously imply in terms of — 
onm к У, and others at that level, destroy any possibility si 
NIE ation as factors and variables. Any measurement, or estimate 

Itb ement, could be either or both. 
iu us, at this point, to define more closely the status si 
ym о the term factor. The epistemological status of a simple 

е factor is that of an empirical construct,” but it commonly has 


237 


suoyojasoni ajqouva рир oof Sutquosap sof (5415) sunog aouanyfuuy paddjoasajg #шрируупо amog 
9794 
eens aAljesado-0D | 1291949 yed uyg JA aməəı |еләџәәя д 


үру IE yoy 


(aseo je1eueB ay} ш 


Byes (xejdoiens) Ayouesaiy Buuede; anbijqo) (ағ әло ou) 
(яэғарәә-) Aem-om Al ejejs Арм-әио [|| Ayoiesaty Bunoe-ssoig || Ацогә Jeonjoreuojy | 
сіәріо |е 
10 S101924} YUM 
ѕәјдеиел 
a (xejdoues 10 xajdwig) (хәүапүп ү) (10128118) (хәјапр в Aq pejeusnyj) 
xajduinaiio ureu?) (9) шецо (p) dir: wopuey (е) Buiddejie^o-uoN (Z)  je1eue9-ueg (1) 


ѕәиеша цилл 
ѕәјдеиел 


20308} 1әріо JayBiy e sjuasaidal Ө 
103128] Auewilid e sjuesaidel @ 


e|qeueA e sjuasaidal e 


degrees of ‘surplus meaning’, borrowed from beyond the immediate 
system, which can turn it into a thcoretical concept (see also 
Henrysson?). However, for such uniquely determined common 
factors in general, our view is that their only surplus meaning, be- 
yond what is given by the properties of a mathematical factor, is that they 
are influences. Operationally, this additional meaning is derived from 
simple structure and confactor rotation operations. 

The expression ‘influence’ seeks to define a broader concept of which 
both ‘condition’ and ‘cause’ are sub-species. In the Thurstone box 
problem, for example, one would scarcely, in normal semantics, call 
length’ a cause, and, in the Cattell-Dickman ball plasmode;!* the 
weight factor is again a debatable cause—by some uses of ‘cause’. The 
required generic expression is perhaps determiner rather than influence; 
for the variables loaded by length could not exist ifa box had no length, 
while the change of velocity which one colliding ball will impart to 
another is determined if not caused (partly) by the weight of the ball. 
A cause is thus reserved for that special determiner in which we have 
additional temporal sequence data, which justifies the idea of one deter- 
miner acting upon another. To go beyond this would land one in 
Metaphysics, 

A factor can only be recognized as a cause when, in addition to the 
—— evidence from simultaneous measurements, we possess 
не жү = invariable sequence of the two in the relation which 
inim I e са for any correlation between A and B can 
болда dea affected B, that changes in B caused changes in A, or that 
iie а Ro produced changes in both of them. However, we 
ce = actor analysis inferences about causal direction can be 
жы when no actual time observations are available in our experi- 

data. They can be made from indirect evidence at a high level of 
Probability. 
E PP is of the same general nature as that invoked by the 
hs ede me р yt = astronomer, the geologist and other scientists denied 
doses ai of actually being present when the causal actions of 
È 4. occur. It depends on the fact that time sequences may 
differences dud yeu а other еа і.е. in space or temperature 
Ш, because its deme ial Ъо в ae oak pei a 
astronomer infers that a red or кө ай е ысу с 
оге a blue one. So here. 
We use the structural pattern of the mathematical relationships to ае 
that one factor is a determiner ог causal influence operating upon 
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another. On closer examination it will be seen that the two apie 
independent principles proposed for uniquely fixing rotation an: e 
resolution pattern, namely, simple structure and confactor congruenc ; 
Operate strictly on the assumption that a factor is a determiner. € 
the former what is typically a cause will affect only a наре A 
random sample of variables, while in the latter it is assumed тұ 
unitary influence, as it becomes more powerful, will affect all E 
things it normally affects with proportionately greater varian 
contribution. | кен 
The crowning purpose of a fully developed factor analytic шешш 
should be, by such devices, to trace the causal connections among t h 
factors and variables. Our aim, then, is to seck the basis for VP 
inferences in the general case where no ulterior information is к? 1 
The problem is, therefore, "What inferences can be made a 5 
directions of causal action among variables and higher and lower or " 
factors in simple, R-technique factor analysis?” The nearest approach to 
Systematic attack on this problem is Sewall Wiright's?? development о 
the path coefficient in relation to ordinary correlations. However, 
Wright’s method assumes the direction of causal action entirely from 


dic : à of 
ulterior evidence, and therefore contributes nothing to the problem | 
inferring such action retrospectively from the structure of the correla 
tions. 


THE EVIDENCE OF STRUCTURE OBTAINABLE 
FROM Dv MATRICES 


No solution is attempted here for the full possibilities of mutual inter- 
action depicted in Fig. s, or th 


eC e later SIPs of Fig. 6. Instead we propose 
the less ambitious problem which arises if we assume an influence 


evitable arithmetical consequence that in seeking a solution | к 
maximizes zeros in the columns we are automatically maximizing the 
zeros in the matrix as a whole and therefore maximizing zeros in the 
rows of the same matrix. : 
The effect of this conclusion upon our attempt to infer caus ni nin 
tion is disastrous, for whereas a predominance of zeros in а. 
argues for factors being causes, a predominance in the ання нео т 
the factors being dependent and the variables being the шшс 5 
ifficulty can be resolved, however, if we follow the logic of oblique 
ution to its ultimate conclusions. Indeed, the failure of simple demi 
ture when thus applied to the orthogonal case is only one TOTE pros 
that the orthogonal resolution of mathematical factor analysis is eer 
in the Scientific sense, i.e., that it is not a model which can fit even the 
Most general requirements of a causal system. А 
€ next бе, in our argument depends upon the general Seg 
among the six main dimension-variable (DV) sulcus Oar 
ese variants of the dimension-variable relation matrix, possible in 
the oblique case, are as follows: 


i i is is the 
I. The reference vector structure matrix, written Kiss is т 
Usual matrix obtained by rotation for simple structure, yielding corre 
Hons between variables and reference vectors. | нні 
2. The factor pattern matrix, у, which gives the loadings of facto 


Оп variables, It is proportional by columns to V,,; and retains the same 
Simple structure: 


sol 


1 Vip = V, D 
3. The factor structure matrix, Vy, namely, the correlations between 
actors and variables: 

u И» = ИС; 
(where С, is the matrix of correlations among factors). 
: -1 

4. The reference vector pattern matrix, V,, = V,,D~1. К 

5. The factor estimation matrix, Vz, which sets out the weights to 

© given to the variables to obtain the best estimate of each factor. 
5 can be calculated either in the usual way, 


ш Vje = ИК 
(where R is the correlation matrix among variables) or in Tucker’s 
fashion— 
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iv Vg (Из) Vg : 

б. The dissociated factor pattern matrix, Vay, the со 
made by a factor to the variance of a variable in dissociation from the 
effect of higher order factors. 

Now, as we suggested above, an г of, say, 0:8, may mean that 64 per 
cent of the variance of a will disappear when b is held constant or E 
64 per cent of the variance of b will disappear if a is held constant. The 
former is nonsense if a is the cause of b, since nothing we do about 
‘holding’ the consequence b need have any effect on a. With this in 
mind we may note first that the V,, and V, matrices (as well as Vae 
Cattell not here described) аге non-committal statistical a wi 
simply stating correlations, but a theory of causal action is implicit 7А 
written into the formulae Уу, капа Vare if they are derived by simp!¢ 
structure. 

The factor pattern matrix, Рур» tells us how much each factor con- 
tributes to the variance of each variable, considering how much is also 
contributed by other oblique factors. V, tells us how we pm 
weight the variables to maximize the multiple correlation of ns 
estimate of the factor with the true factor—assuming the factor position 
to be that settled upon in Vip rotations. There is thus no ды 
matical principle whatever which requires that simple structure sha 
appear іп V. This matrix gives the contributions of the variables to 
the factor assuming, not that they are causal, but that they are mani- 
festations or constituents from which the factor can be estimated. 

However, we occasionally meet instances where we may strongly 


suspect on psychological grounds that a certain first order factor is а 
causal contributor to the second ord. 


native possibilities already 
suspected, in which the dir 


с awareness of an 
TY even in the solution of the 


3 3 we shall now concentrate. 
Such a ‘stratoplex’ model appears likel 


adiac У to have a со d fit, at least as 
a first approximation, in the field of ability and in ds fel @ Н cnotivas 


* As in the case of the anxiety factor considered later in this paper. 
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tion where later acquired habit systems will subsidiate to (or be re- 
inforced by) earlier systems, as in the concept of the dynamic lattice 
(Cattell!°), Tt also has application to group dynamics and to other 
areas of social psychology. In short, although compared to the general 
network model, it makes simplified assumptions, the methodology 
for handling it is well worth investigating. 
THE CONCEPT AND OPERATIONAL RECOGNITION OF 
FACTOR STRATA 
On the assumption that only the reticular model is fitted to the inter- 
Pretive use of factor analysis in the universal case, we have rejected the 
Monarchical hierarchical model for anything but investigations which 
claim information from ulterior sources. However, we recognize that 
the general reticular solution is too difficult, and we suggest thorough 
treatment of the one way strata SIP. Examples (1) and (2), in Fig. 6, 
Show that the monarchical and the tapering hierarchy are special forms 
within the general one-way strata model III, but thereafter all SIPs 
include either a two-way (feedback) action, or an action of factors upon 
others of the same level, or a leap-frogging in which higher orders set 
trectly on more than one lower order. 

_ In the strata model we assume an indefinite number of factors operat- 
mg at cach of a number of operationally-defined levels. Theoretically 
there could be influence in both directions, making a two-way as well 
25 а one-way model possible, but we shall consider only a one-way 
influence model (higher order affecting only lower) which for brevity 
We will call the stratoplex model. The ‘peer status’ of factors in one 
and the same stratum is defined initially by the functional condition 
that all members of the same stratum influence only members of the 
next ‘lower’ stratum, They do not influence each other or members of 
the Peer group above them. 

Investigating the operational steps necessary to obtain evidence in 
terms of the stratoplex, one must begin by recognizing that factor 
Order’ is not the same thing as factor ‘stratum’. Order is given immedi- 
ately in terms of operations: the factors, say A to D, obtained by factor- 
mg entities a to k, are one order higher. Stratum indicates an influence 
relation in а model, and probably cannot be safely inferred from a 
Single factoring operation, though it is true that operational proof of 
Order is a large part of the evidence.* 


* ; i , 4 РГ 

“Тһе difference becomes evident if one thinks of order studies in а network 
which happens to be a circumplex, where successive orders are not strata, but 
tings, 
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The main reason why order operations and strata steps are not = 
same is that in the initial sampling of variables, at any level, one тарта 
be sure that one has started with variables that are themselves all in t 
same stratum. | А ibilities 

There is not space here to deal with all the alternative poss lef 
that may befall the investigator. Suffice it to say that if the sample € 
variables chosen does indeed contain nothing but members y : 
and the same basic level, then the first order factors will be al 7) 
one stratum higher. In the other cases, four in number (sce Fig. e 
it can be shown that i. accidental inclusion of onc higher Балы 
measure in the factoring of a set from a lower level bit a E 
appearance of the former as a specific, i.e. as a factor with only ди 
variable loaded on it, whereas two or more will result in the арреагап : 
of a set of factors some of which are from one stratum levcl and e 
from another; ii. the factors themselves, as individual factors, will ne: 
be mixed, and iii. what appears operationally is either a second аш 
ог a third stratum factor; though a considerable problem remains Ls 
recognizing (a) when this heterogeneity of strata in the single order © 


single experiment has happened, and (b) which factor is at whic 
stratum level, 


Elsewhere (Сане) the problem of defining the stratum 10 
which a factor belongs h: 


s Д ity о 
as been decided on the basis of the density 
representation occurrin: 


g in the sample of variables, and thus rests це 
our ability objectively to define a population of variables and a density 0 
representation of such variables, in 


a factor analysis. If the variables аге 
close together, highly similar, and with a high ‘density of representa- 
tion’ they will factor largely into lower stratum factors, whereas 1 
widely separated and diverse, i.e. of sparse density, the first factor 
analysis will in the main go direct to higher stratum-order factors. It is 
stances (Cattell 10 Cattell and Scheier??), 
stionnaires become first order factors in 

questionnaire items make 
ich in a mi 


З 9 miniature situational response 
is covered by a single variable, 


However, the concept of distance between variables in the density 
definition must be quite independent of correlational operations, which 
yield distance only in the sense used in 


Mahalanobis? generalized distance 
function, D, or Cattell’s pattern similarity coefficient, т. ҖИ бін жо 
independent check would be gained. Th. es 


x € advantage of an exact density 
concept and measurement operation would be that one could from the 
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beginning, without evidence from factoring, predict what order a 
factors one would be obtaining. Suggestions for independent слаб ци 
for defining density of representation of variables have been ^ 
elsewhere (Саке 9), However, as these operations are different, x 
strata concepts reached might not necessarily rest on the — 
influence direction. Indeed if the criterion of strata order is that varia 

in stratum X influence variables in stratum Y, and we can depend upon 


А x ugh 
simple structure to witness this, then the present approach, thoug 
difficult, is sufficient. 


The stratoplex model is only a specialized and simplified form a = 
reticular model and there is no more than a probability that it bie s 
in psychological experimental situations. If it holds there wa: ve 
as we have scen, of establishing, by examination of successive ЕР ^ 
analyses, what the strata structure in a given sct of variables ге: Can 
The simple procedure of saying that the strata are identical with ен 
operational orders is insufficient and incorrect. A more subtle pane 
of inference is required, from planned and re-planned experiments, 


Б 3 х 5 del 
comparing operational orders in each.* The evidence that the mo 


^ маа Е í it 
itself is fitting must come from the consistency of the strata picture 


yields in different samples of variables. 


While investigation and formulation of the problem of stratum 
order may challenge some of the substantive psychological concepts 
already formulated, yet it is nevertheless reassuring in more genera 
terms. For it shows that, granted strata, our factor analytic operations 
will not merely yield sets which are mixtures of first and second strata 
factor variables, neither will it produce individual factors which remain 
conceptually neither at one level nor the other.t In short, it does not 
produce strata results which are 


purely at the mercy of accidents of 
sampling, though factors from different strata will sometimes 


* The past confusion between order and stratum suggests that a number of 
conclusions about order need to be re. 


“examined, for it is likely that some factors 
now thought to be of the same order are actually at different strata levels. A prob- 
able instance is that factors B (intelligence) and G (suj 


х ae » Perego strength), considered 
as primaries in the 16 Personality Factor Questionnaire, tend to stand out as 
specifics in the second-order factoring (Gorsuch,?5) and are therefore probably 
cognate with the second stratum factors of exvia-invia, anxiety, cortctia, сїс.› 
found in questionnaires and objective tests. P 

T There could, of course, be an intermediate stratum running part way between 
two strata, like a half floor in the contemporary ‘split level’ house. This, however, 
involves problems of the general reticular шош 2 ? 


cl and is best considered in that 
context. 
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initially be produced together in one order. Indeed, simple structure 

criteria, pursued with alert co-ordination among successive studies, and 

with an eye to the possibility of an initially heterogeneous bag at 
any one order, seems fully capable of yielding definitive knowledge of 
strata relationships. 


FORMULAE FOR CONTRIBUTIONS OF FACTOR 
VARIANCE ACROSS A NETWORK 


The first aim of basic research in any scientific area must be to deter- 
mine the reticular structure of functional relationships. Only when the 
Pattern and sequence of interaction among such factors is accurately 
mapped and understood is it possible to seek laws or check quantitative 
relations assumed to obtain between varying influences by holding 
Constant this or that factor. Still more, perhaps, in applied research, 
it becomes necessary to estimate how much an influence X will 
Contribute to a dependent variable Y when it acts through several 
intervening variables. 
complete situation for the stratoplex is given below.* | 
Ro, R, and R, have been used respectively for the successive matrices 
ОЁ correlations between variables, factors and still higher orders, as 
the emphasis here is on an orderly succession. Vp and Vj, indicate 
actor pattern and factor structure variable matrices respectively.’ 
itst stratum, second stratum, etc., factors аге called primaries, secon- 
aries, tertiaries, etc. 
Since it is our purpose to deal with variance contributions via the 
Mutual, variable-to-factor and factor-to-variable V matrices (Vi, Vs, 

з for the ascending orders), and with results in terms of the score 
Matrices and the estimation matrices for factor and variable scores, we 
5 ай use the symbols 2%, 21, %, Za, etc., for the standard score ma- 
trices (for N people), the subscripts indicating that the scores are 
Tespectively for variables, primaries, secondaries, tertiaries and so on. 

_ The basic formula v below, which relates factor loadings to correla- 
tions among variables, derives its orthogonal origins from the analysis 
Ot a correlation matrix into latent roots and vectors. Although this 
extraction of orthogonal factors is the initial step in factor analysis, we 
deal with the final oblique resolution which the psychologist is accus- 


* Wright’s path coefficient is also useful (Wright*?). But the investigator using 
the stratoplex model is not simply asking about correlation, but about variance 
contribution acting in a specified direction. 
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tomed to use once simple structure rotation conditions have ел met. 
The orthogonal position can always be readily handled as a special case 
of this. For example, in formula v, R, reduces to an identity matrix 


(in effect disappears) when factors are orthogonal, and V, then becomes 
identical with Уу. 


v Ryo = Kip АР ра 


where R,, is the reduced correlation matrix, and the subscript r stands 
for ‘reduced’, oer 

To use the scores on these factors to restore scores on the original 
variables we proceed with: 


vi Zig = Vegi Ze UjZ' 


where Z, is the test-score matrix, Z, the common factor score d 
U, the matrix of orthogonal, specific (unique) factors for the n variables 
in the rows of the Уур common factor matrix, and 2,1 is the score 
matrix of N people on the unique factors (specific plus error). (Paren- 


thetically, Zisan N X n matrix (N people, n variables) and Z, isan Nxk 
(k factors).) 


The successive steps carrying correlation and score relations only to 
the third order 


(see equations vii and viii below) suffice to establish 
the generalization up to any order. The successive (primary an 


secondary) correlation matrices can be analysed just like the variable 
correlation matrix in v, thus: 


ul’ 


vii (а) Ry = V pR V poo 
= ‚ 
(b) Ry = VypgRgV fp3- 
The successive factor score matrices beyond vi above will relate as 
in viii: 
viii 


om the £ loadings 
and the correlations for an immediately higher Кыс | ааай е g 
formula: y 
ix R, 


+ 
rz — Рау ау Гқа+) = R,— Ut, 


where R stands for the correlation matrix With ones in the diagonal 
i 2 
and В, for the reduced matrix. g 
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Similarly, the relations between scores of any two successive strata 
can be generalized, as in x: 

е 2,- Уур am + Ug ща 

From these simple, single-stage recursion formulae we can proceed 
to the formulation of a transformation over any number of stages, 
Le. to express the contribution to a set of variables or factors of a factor 
Femote from it in the stratoplex. In accordance with our general model 
We use the V, matrix because of the assumption (Cattell”) that in- 

uence is in the direction of factors upon variables. By the statistical 
Properties of factoring we are also compelled to assume that our 
formulae deal with the usual tapered-off hierarchy—a chopped-out 
triangular wedge from the total strata. | 

© general formula for restoring the lower order correlation 

Matrix, when beginning with factors п orders higher, now becomes: 


ы Reo = Ира... VipnRaV ton» ++ V. лра ур 

їп the case where the general reticulum happens to present a true 
“p cring pyramidal hierarchy, finishing at the nth factor extraction 
with a single, massive, general factor (as some believe to be true in the 
Seheral cognitive field) then the highest matrix, R,, becomes unity 
Опе factor identity matrix) and drops out of the formula. It must be 
Stressed, however, that unless one has ulterior evidence about the nota- 
чощ of this final single factor its character is fictional. A general factor 
©1505, but it is indeterminate. Fortunately this does not affect the deter- 
minacy of the lower order factors, even in the tapering hierarchy, but 
Ч affects the true monarchical hierarchy if an attempt is made to rotate 
Че specifics of the lower order factor into a special conformity to it. 

© estimate scores on lower order from scores on higher order factors 

We use formula xiii below. 


rom vi we can proceed, by substitution for Z', as in viii (a) above, 
to: 


xii 2 = Vip /т2%а T Рур UsZ'us + UiZ'a. 


and from vi, xii and x, it will be evident that a general formula can 
€ written for restoration of a lower stratum score matrix from the 
‘ata of higher strata, at any degree of distance, d — n, as in xiii below: 


d=n 
Xii Z'o = И... Ра а È Vim = Vrsa-nUaZ ua. 0 д 
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If desired, the notation of supermatrices can be used (see Horst, 

19634), thus: 
P= Уд... ой Р ора ааа Ды дабы Un 
and 
фе aZ ast 

Then xiii can be written: 

xiv Z' — VZ'. 

Here the observable scores, Z, are written as the product of a factor 


pattern and a factor score supermatrix. 


Fic. 8 


The higher order projection matrices: contrast of Cattell-White and 
Schmid-Leiman loadings of higher order factors on variables 


By Cattell-White formula 


First order Second order 3rd š 
а a! 3 4 |n 1" 2" |? order |В 

TEE Fes [Иш ш” 
1 *00 оо +00 +50 | -25 “оо 30|-09| 721704 
2 оо 50 +00 +00 | +25 “оо “оо | “оо гоо | 00 
3 00 --“5 бо oo | “бі 36 —-30]-09] +09] "01 
4 50 “бо +00 “00 | “бі “25 “оо | “06 "21 | "94 
5|-359 бо «о «о|«|--% гоо | *o6 |— :21 | 04 
6 6o oo 50 “00 | +70 бо — +25 | +24 зі 
7 |—-60 “0 — +50 +00 | -70 | — -60 +25 | +24 |— 733 | 1E 
8 оо оо "бо — -60 | +79 36 — +66 | -28 | — +16] +03 
9 +00 “00 “00 550 | :25 “оо 530 | -09 "21|:04 
10 "00 “00 “00 "бо | -36 “оо 36 | -13 "26 | “07 


Inter-correlations of first order factors (Cattell 


White) 
i а” 3" 4 

r 100 оо 15 18 

, 
2 100 оо 

5 оо 
3 100 - gg 

, 
4 100 
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Fic. 8 (continued) 


Inter-correlations of second order factors (Cattell-White) 


Ву Schmid-Leiman Formula 


3rd 

, First order Second order order 
ЖЕН r g Y 4 |n oo | he fa” |e LER 
: "00 соо соо +40 |-16 -00  -21|-04| "21| *04 725 
3 0 »5 оо 00 |25 “оо оо | 00 гоо | “00 | +25 
90—750 5 oo | +52 “19 — -21 | 08 09 | ої | “бі 
% 743 -“6о соо оо | 55 13 700 |02 "21 | 704 | “бі 
7 — 43 -6o соо <0|:5|--13 00 |-:02 |— :21| 04 | “бі 
1452-00 +43 “00 | *46 432 —718 |213 "33| "Іт |770 
5 —'$2 00 — +43 оо |-46 | — 32 18 |513 |— 733 11 | 770 
5 “00 *00 +52 — ^48 | 50 9 — 47 “26 | — *16| 703 |:79 
16 0 соо соо 40 |16 оо "21 |:04 21 |104 |725 
"00 +оо соо 48 | +23 “о  -25|:06| 26| "07 | "36 


For notes on Fig. 8 see Addendum оп р. 266. 


kis E sn given above appear to contribute the first general exposi- 
Чор, of lower and higher strata interrelationships in scores and correla- 
Fes 8, although a well-known formula dealing with a special aspect of 
M: problem has been devised by Schmid-Leiman.?? They developed 
& кеше for rotating an oblique simple structure into a hierarchical 
р Ог solution’ (op. cit., р. 56). The procedure they describe is directed 
к; ee to a pure hierarchical structure finishing in a single third- 
for =e es They derive a factor matrix, B, which differs from our 
2. mulae xii, xiii and xiv in disregarding ГЛ. They do not point out, 
th We have done here, that their orthogonalized factors correspond to 

с higher order primary factors along with the lower order unique 
actors, for their approach has a different purpose and conceptual 
framework. 

The aim of the Schmid-Leiman formula was to determine the 


loadings of higher order factors directly upon the variables after the 
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factors have been rotated into orthogonal positions. In these positions 2 
but the monarchical factor are merely the truncated specifics of ^ e 
original oblique factors they represent, i.c. specifics after the higher 
order variance is abstracted. . diat 
Here we propose to contrast the Schmid-Leiman version pe 
we may call the Higher-Order-Factor-To- Variable, or, Higher-Order- 


Projection matrix, with the Cattell—White alternative formulation 
The main differences are as follows: 


1. Although both normally begin with factors rotated to simple 
structure, the Cattell-White transformation retains at every — 
these unique oblique structures, whereas the Schmid-Leiman extrac г 
at each stratum the higher order variance, and leaves at each lowe 
level only the orthogonal residual specifics from the oblique пуат 
not the factors in their full variance. The final step in the Schmi 
Leiman is to end in a single general factor or a set of orthogonal pr 

Thus the loadings of the second order factors on the variables, in the 
Higher-Order-Projection matrix, which, we will symbolize as Vipin 
become by the Cattell-White formula xvi below, equal to үр times 
V jo, whereas in the Schmid-Leiman it is V, times Vj, times Us. 
the latter, the loadings on the variables are not those of the true 
secondaries but only the projections of the truncated remains of these 
factors after much of their variance has been taken into factors of a still 
higher order. 


that the V, is a matrix 
case, but of correlations 
—L case. 
The h? values are smaller in the S-L, since they are confined to one 
stratum with all higher order variance tak Y are confine 


еп out, whereas in the C-W 
* This formulation was developed while Owen White wasa research айа 
to the writer. ch 
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they include the variance for the given stratum in addition to that 
which would go into all higher strata. Contrast of two successive 
k? columns in the C-W shows how much predictive power would be 
lost by dealing only with the factors at a higher order. 

4. The loadings in the S-L matrix, as far as the first order factors are 
Concerned, will correspond to those defined as the dissociated factor 
matrix, Vaje, above. The simple structure on these will be the same as 
for the ordinary oblique factors, but the significant loadings will all be 
reduced by the same constant ratio, V;, on any one factor. Thus the 
S-L factors will have smaller loadings than those in the C-W, and will 
Yield, too, a different rank order of contribution to the variables. A 
Tow in the S-L composite will thus look quite different from, and have 
no simple relation to, a row in the C-W, except that zeros will appear 
in the same places. 

The derivation of the Cattell-White formula is clearest, perhaps, if 
ene considers the general formula xi above, for restoring the reduced 
Correlation matrix from factor pattern matrices. If we symbolize the 

attell-White loadings of the nth order factors directly on the variables 

Y И ту this too will restore the correlation matrix and we can write: 

Xv R 
Whence 

Xvi 


д + 
то == Vip Ue VipnRnV’ ура wa рі Vip RaV fpN* 


Их = Vipi --- Рур, (C-W formula), 


Which forms the systematic basis of calculation for all the values in the 
attell-White Higher-Order-Projection matrix, which differentiates it 
tom the corresponding Schmid-Leiman matrix. 


THE sj 


Е MPLE STRUCTURE OF HIGHER ORDER 


ACTORS AND THE PROBLEM OF PSEUDO-SECOND 
ORDER FACTORS 
he main uses of these two higher order projection matrices would 
Appear to be: (a) to predict variable scores from factors; (b) to calculate 
ormulae (Vs) for estimating higher order factors directly from 
Variables; (c) to decide when it is worth while—in terms of accuracy 
Ost for economy gained—to shift from measuring several first order 
to fewer higher order factors; (4) to provide an alternative basis for the 
Totation and identification of higher order factors; and (e) to provide 
an alternative basis for interpreting higher order factors. 
The last two uses—(d) and (e) above—require us to fish in rather deep 


253 


theoretical waters. Several writers have wanted to use E a 
S-L matrices to provide a new basis for rotating higher or 8. тез 
by rotating them for simple structure directly on the variables. ares 
of this seems faulty. If the factors influence directly only the nex aes 
stratum of factors, then they should be explicitly rotated to 5 ae 
structure on that stratum, an assumption underlying formula сй dis 
does this not also imply, as many psychologists seem to — ped 
assumed, that when the corresponding loadings on variable dr 
examined these will also show a simple structure pattern? In v "o 
words, is simple structure on V, automatically a simple structu 
ығ - 

p m take a specific level, that of the second order factor gue 
on the variables. By virtue of the simple structure in the first is 
Ууру, and in the second order И урэ» will there be simple structure 
second order? Applying the Cattell-White formula we have: 

ud Мал” Қақ» | 

If, оп average, 1/pth of the variables in a row of V, anda rn 
үрә are zero, the chances of getting 1/pth of the row-column ae ЧЁ 
to be zero is less than unity. The fraction of single products which 2 
zero is greater than p, namely zi =? ) + p? 
But in the matrix multiplication we take k products at a time ея на 
chance of one of these containing nothing but zeros is far sma "i 
Except for some quite special and fortunate relation between the post 
tive and negative values in the row and column, a zero will appear 1) 
ртт only when every product of a k row by a k column happens to [^ 
a zero. In practice the hyper; 


ian if 
plane entries will not be exact zeros, but 
we set the same standard of 


hyperplane width in у. ‚ Үә and Ири 
this will not affect the issue . £pl» "fps 


—2p— p'(where p < » 


3 + е ture on the primary 
and secondary is also maximally simple on V. E 


Тәп- To test this we 
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have taken a well-known 44 variables example (N = 300) consisting 
of 44 items from the Sixteen Personality Factor Questionnaire used in 
a number of cross-cultural researches (Cattell, Pichot and Rennes?) to 
check the cross-cultural constancy of factor structure on the eleven 
factors represented. The original primaries stand up well and have been 
factored to six second orders (already well known from other factor- 


Fic. 9 


Calculations of higher order loadings on variables by Cattell-White formula, 
showing effects on simple structure 


Vin x Vip = Vrpir 
Second Second 
First order factors order factors order factors 
Variables | y | y я | a sd I I 
ed 
ы 9| o! o 5 Pg о о 30 
=з к 
i o 5 о о ^s 2 о oj о o 
-— 7! 
3 ol—s 6| о 3 | 6 |—s5 36 |— зо 
m— Шы 
4 s| 6| of] о 4 | 0 6 25| о 
ee | 
Sr == 6 о im о 
r E Good (50 рег 5 
6 6 о 5 о cent) 60 | — 25 
SS | Hyperplane 
7 |—6 КБе? i count 2269 25 
— |l _——— 
8 o| o| 6|-6 36 | — 66 
9 о о о 5 о 30 
— — 
10 о о о 6 о 36 
Good (бо per cent) Poor (35 per 
Hyperplane count cent) 
Hyperplane 
count 
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Fic. 9 (continued) 


Vion x Vips Е Ур 
; " г” z^ 
БЕСІН (ШЕР! 

I о 30 a” 85 id a 

2 о о 2” 71 2 ii 
EU 1521 Net | Ба)! 

3 36 | — 30 Ы - 
gm ES 

4 25| o 4 a; 
қыл BRA же 

z lw » 5 |21 
NE UR | Шы. 

6 бо | — 25 6 an 
BE e 

ЖЕГІ 25 71-3 
sia ИС ніне 

8 | 36-66 g pes 
—— | 

9 о 30 9 2r 
RAE ые 

10 o 36 10 26 
Bos N^ 

Poor (35 per cent) Still poorer 

Hyperplane count (25 per cent 

Hyperplane 

count 


hyperplane, a value of 34 р 
same hyperplane width in i 
(Cattell, Pichot and Rennes!?). The result 
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Fic. 10 
Loadings (Cattell-White formula) of 16 P.F. items directly on second order 
Factors of Anxiety, Exvia—Invia, etc. (Data from Japanese sample) 


Anxiety — Exvia Path. Unknown 
Е Е, Е, Fy 
I Would you rather (if salary, prestige, 
etc., were equal) do the work of (a) a 
physicist, or (b) a salesman for some 
invention? 30 43 43 — 52 
(An A Factor variable: loading -81.) 
2 Is your health unpredictable, forcing 
you frequently to alter your plans? — 28 ӨН Ste =m 
(A C Factor variable: loading -6o.) 
3 Are you considered a lively, enthusiastic 
(perhaps too lively and enthusiastic) 
person? 15 52 a 
(An F Factor variable: loading -64.) 
4 Would you like the kind of job that 
Offers change, travel and variety (in 
Spite of other drawbacks)? 31 23 — 07 — 18 
F Factor variable: loading 31.) 
5 Do you like generally (a) to assume that 
you can meet difficulties as they arise, 
ог to plan a piece of work to meet 
all difficulties? o5 a7 96 z6 
Р А 6 Factor variable: loading +31.) 
© you find it difficult to address or 
recite to a large group? — 46 60 a is 
(An H Factor variable: loading +71.) 
7 Ate you inclined to worry without any 
reason for doing so? 49 PL Жы: 
(An o Factor variable: loading -69.) 
о you have periods of: feeling grouchy 
when you just don’t want to see any- 
One? (a) very rarely, (b) quite often. 22 07 43 32 
Ап О Factor variable: loading -26.) 


9 Do you frequently get in a state of 
tension and turmoil when thinking e 
of the day's happenings? 18 — 04 33 
(A Од Factor variable: loading бод, 
e Cd d TARSA 35 05 — 20 OI 


rather easily? қ 
(A Q4 Factor variable: loading -13-) 
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The second order anxiety factor loads the items from the Е 
C(—), H(—), О and Q4 just as one would expect from the саше иа 
the latter on the second order. However, the loadings are lower nid 
on the first orders and the hyperplane of zero loadings one i 
expect on the extraversion contributors A and F fails to ang F 
exvia (extraversion) factor also loads the items of its gine. ad 
and H—in this case as well as they load their primaries—but the пур 1 
plane is again poorer than with primaries though still surprising 7 
good. The conclusion would seem to be that one might hope H ed 
the nature of second order factors from their projections direc be 
variables, but not with such accuracy as from the structure on primar 

There are three alternative resolutions to second order structure a? 


ses : : з tained at 
position—resolutions that various psychologists have enter 
different times by examining: 


1. Simple structure of true second orders on the primaries; 
2. Simple structure of true second orders on the variables; 
3. Simple structure of pseudo-second orders on the primaries. 


Thesecond alternative isnot necessarily the sameas finding that дерге” 
of simple structure on the variables that corresponds to true simple келі! 
ture оп the primaries. It is possible that a better simple structure СОП » 
be found directly on variables, We have rotated both examples to max: 
mum simple structure, by the oblimax programme, with results shown 


in Fig. тт. The structure (Row 4), due largely to the unusually P б 
(36 per cent) count for secondaries on primaries in the seco? 
example, is a shade better (mean of 46 per cent versus 43 per cent) than 
that fixed by the simple structure on the primaries. 
However, by the Bargmann test, 
47 per cent is significant. 
The third alternative ——resolu 


; е 
neither the 45 per cent nor th 


А ote tion into pseudo-second orders— 
requires some description. In work published during the 40% and 505 
and even the 60’s, the practice has been to take out only as many factors 
at the first order as one guessed there were factors at the second. It is 
then asserted that these, rotated in the greatly reduced space, have, for 
all practical purposes, the same meanin actors. ТО 
take only those which have’ b p. узарт а 


s е эсеп used as a basis for more extensive 
theories, there are Eysenck’s dysthymi 


general ego-super-ego-vs-delin quen, 
attempt to treat the 16 P.F. as a & 
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personality, the studies by Norman?! and Tupest? which take m ч 
five ог six factors (still naming them as primaries, ee i 
from similar ratings, Burt? and the present writer have preferred to 
out a dozen or more. A 
These theoretical assertions, especially those of Becker and s тран 
are the more misleading because there is, in fact, а general resem yon 
between the second order pattern and the first and second dcr 4 
when rotated in inadequate space. The overlap of these space- efo lsin 
factors with the true second orders is due to the fact that both exp be 
the variance in, say, three or four factors, where perhaps fiftecn may 
necessary. во: of 
Ps м, when closely examined (Fig. 12), the d 4 
loading pattern, of the true second orders by these ume in 
orders is poor. This is because in one case the missing variance is a 64 a 
of centroid factors, each a mixture of everything, while in the o rj die 
is the specific factor variance of the primaries, ie. that part O in 
primaries which docs not come into the second order common vai 
The hyperplanes to which one is most likely to rotate in the nar 
ened, under-extracted Space are those of the primary factors, ir en 
however, are likely to be considerably blurred by being projecte n 
the reduced space (see Diagram II, in Cattell?). The effect woul 


that of a primary confounded with and inflated by an approximate 
secondary. 


Enough has been said, perhaps, 
in deciding how many second or 
primaries, and the inelegance of 
space, combine to make this ‘pse 
ally indefensible. The cost is a 
structure which, bein 


of such concepts as anxiety, int 
the hyperplanes are noticeabl. an for the true primaries ОГ 
the secondaries. This, and the ер; 
resolutions, should suffice to warn factorists to avoid such mongrel 
concepts which are neither one thing nor the other, 

We therefore tentatively conclude that: 1. The simple structure 
true second order factors on primaries is 4 y: P 
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variables, gives a distinctly poorer simple structure than either of the 
regular projections on an immediately adjacent stratum; 3. a heri 
simple structure of secondaries on variables can be found, but it is $ 
not good and the position is a poor approximation to the best secon 
order rotation on primaries; 4. pseudo-second order factors have 
hyperplanes directly on variables about as good as those of true secon 
orders. But the hyperplane count is poorer than for primaries 4 
variables or second orders on primaries. They are neither goo 
primaries nor good secondaries. 


SUMMARY 


т. Simplestructureand confactor principles offer the most meaningful 
resolution of correlations, if factors are regarded as influences. | 

2. Many models are possible, both for (a) patterns of factor loadings 
on variables, and (b) loadings of higher order on lower order бахта. 
The general reticular model, a network with unrestricted directions 
of influence, is the most generally acceptable solution to accommodate 
most scientific possibilities. The popular monarchic hierarchy a 
often a constantly recurring artefact arising from the statistical limits 
of any single factor analysis. 


3. As there is so far no way of inferring the complex causal con- 
nections in the reticule directly from factor analytic evidence alone, 
discussion has been restricted to the simpler one-way stratoplex modcl. 

4. The notion of strata belongs to a model, and that of orders to an 
operation. To find strata most efficiently, operations should begin with 
variables sampled evenly from a sphere of equal density. A succession 


of higher order factor analyses properly coordinated, suffices, however 


to locate strata. Factors initially containing representatives from different 


levels become sorted out, and a factor lying ‘between two strata’ can 
be recognized as such. 


5. Formulae can be developed to express the variance shared between 
: ‘ : 5 
two factors of different ‘order’ (i.e., not immediately contiguous i? 
the reticule or strata model) and 


: this can be viewed as the contribution 
of onc to the variance of the oth 


er. The path coefficient j ilable for 
general reticular calculations w efficient is availal 


hen relations 5 d the 
Schmid-Leiman and Cattell-Whi ccome RUNI, au 


ite formulae h in the 
one-way hierarchical or strata models. Т andle the problem in 


hi ў 1 
concerned with finding the loadin све latter аге particular y 


gs of higher ord дөй 
on the variables. Assuming the one-wa Sher order factors directly 


Y Stratoplex model, formulae 
are developed here for the complete relations among (a) the correla- 
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tions between variables, (b) the scores on the variables, (c) the load- 
ings of variables, in terms of various higher order factors, (d) the 
loadings of higher on lower order factors, (e) factor scores, and (f) the 
intercorrelations among factors. 

6. The Cattell-White formula expresses loadings of higher order fac- 
tors on variables in the general setting described, whereas the Schmid- 
Leiman expresses loadings for factors first set as orthogonal in a hier- 
archy. The two formulae have different statistical properties and are 
useful for different purposes. | 

7. Attention is called to misleading inferences and constructions in 
personality theory based on what have been called pseudo-second order 
factors. When only as many first order factors are extracted as one be- 
lieves second order factors to exist, the resulting rotation commonly 
produces imitations of second order factors, inflated by overlap with 
primaries. These can be shown theoretically to be inadequate and 
unstable, and in practice fall short of the hyperplane count of true 
primaries. They are unresolved, space-distorted representations of 
factors, . 

8. The main purpose of this paper has been (i) to survey theoretical 
models and to present the advantages and the practical solutions for 
the stratoplex model, and (ii) to demonstrate that, at the practi 
level, the Cattell-White formula enables one to evaluate the percentage 
loss of criterion prediction through resorting to the economy of a 
battery measuring a few second order factors, instead of more first 
Order factors. This loss can be appreciable and suggests that keeping 
to the first order battery is generally to be preferred. 
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ADDENDUM 
Notes to Fig. 8 (p. 251) 


Note 1: The example used here is the same as in Fig. 9, where E 
single steps of obtaining higher order loadings by the Cattell-W. 
formula are shown in detail. T _ 
Note 2: It will be seen that squaring the row values gives the A? p 
munality) directly in the Schmid-Leiman case but only after fur 
calculation in the Cattell-White case. is 
Note 3: Strictly the Cattell-White resolution should offer no values e 
the third order factor because it cannot be rotated to simple ims 
in the absence of enough hyperplane stuff. To show a complete s¢ is 
comparison, however, the third order factor is accepted as it md 
from the centroid, unrotated, and with an arbitrary choice of corre 
tions to give a single factor. 
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